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A B S T R A C T
T h e  s i t e  of B a y n a r d ' s  C a s t l e ,  L on d o n  w a s  e x c a v a te d  in  1972-73 
b y  a  t e a m  of a r c h a e o l o g i s t s  f r o m  th e  G u i ld h a l l  M u s e u m .  C o n d it io n s  
f o r  th e  p r e s e r v a t i o n  of s k e l e t a l  m a t e r i a l  w e r e  h ig h ly  f a v o u r a b le ,  a n d  
th e  t h r e e  m a j o r  d u m p s  of r u b b i s h  on the  s i t e  w e r e  found  to  c o n ta in  
l a r g e  q u a n t i t i e s  o f  a n im a l  b o n e .  M an y  o f th e  s p e c im e n s  r e c o v e r e d  
w e r e  s u f f ic ie n t ly  in ta c t  to  a l lo w  m e a s u r e m e n t ,  an d  fo r  the  f i r s t  t im e  
f o r  th e  c i ty  of L o n d o n , i t  h a s  b e e n  p o s s i b l e  to  c a r r y  ou t a  d e ta i le d  
s t a t i s t i c a l  a n a ly s i s  of m a m m a l i a n  bo n e  f r o m  l a t e  m e d ie v a l  a n d  e a r l y  
T u d o r  c o n te x t s .  A n  a c c o u n t  of th i s  s tu d y ,  c a r r i e d  ou t a t  th e  B r i t i s h  
M u s e u m  ( N a tu r a l  H is to r y )  b e tw e e n  19 7 4 -7 7 , f o r m s  th e  s u b je c t  of th i s  
t h e s i s .
O v e r  11, 381 m a m m a l i a n  b o n e  e l e m e n t s  w e r e  e x a m in e d ,  an d  the  
fo l lo w in g  s p e c i e s  h a v e  b e e n  i d e n t i f i e d : -
D o m e s t i c :  H o r s e ,  c a t t l e ,  s h e e p ,  g o a t ,  p ig ,  dog , c a t ,  and  r a b b i t
W ild : " R e d  d e e r .  F a l lo w  d e e r ,  R o e  d e e r ,  h a r e ,  B la c k  r a t ,  .
h e d g e h o g ,  an d  House m ouse _
A p p r o x im a te ly  4 0 ,0 0 0  m e a s u r e m e n t s  w e r e  r e c o r d e d ,  an d  th e s e  h av e
b e e n  p r o c e s s e d  u s in g  th e  V a r i a n  c o m p u te r  a t  th e  BM (NH ). F r o m  th e
r e s u l t s  o f  th e  a n a ly s i s  o f  th e  d a ta ,  i t  is  a p p a r e n t  th a t  t h e r e  w a s  an
i n c r e a s e  in th e  s i z e  of c a t t l e  d u r in g  th e  l a t e  f o u r t e e n th  an d  e a r l y
f i f t e e n th  c e n t u r i e s  AD, an d  i t  is  a t  th i s  t im e  th a t  long  h o r n e d  c a t t l e
f i r s t  m a k e  t h e i r  a p p e a r a n c e .  S h e e p ,  on th e  o t h e r  h a n d , show  no
i n c r e a s e  in  s i z e  b e tw e e n  the  l a t e  m id d le  a g e s  an d  e a r ly  T u d o r  p e r io d ,
a n d  a r e  of s i m i l a r  s t a t u r e  an d  b u i ld  to  th e  S oay  s h e e p  k e p t  on  the
m a in l a n d  to d a y .
N ew  m e th o d s  of t r e a t i n g  fa u n a l  r e m a i n s  f r o m  a r c h a e o l o g i c a l  
s i t e s  h a v e  b e e n  d e v is e d ;  th e s e  in c lu d e  a  m e th o d  f o r  the  s e x in g  of th e  
p e lv e s  of s h e e p  by  m e a n s  of a b s o lu te  m e a s u r e m e n t ,  a n d  a s y s t e m  f o r  
th e  c l a s s i f i c a t i o n  a n d  d e s c r i p t i o n  of th e  h o r n  c o r e s  of c a t t l e .
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T h a n k s  a r e  a l s o  due to  M r  P .  M a r s d e n ,  D e p a r t m e n t  of U rb a n  
A r c h a e o lo g y ,  M u s e u m  o f  L o n d o n , f o r  h is  d i s c u s s io n s  on th e  
h i s t o r y  a n d  a r c h a e o lo g y  o f B a y n a r d ’s C a s t l e .
I a m  in d e b te d  to  th e  fo l lo w in g  p e o p le  who h a v e  e i th e r  f r e e l y  g iv en  
d a ta  d ra w n  f r o m  t h e i r  own w o r k  o r  h e lp e d  in  o th e r  w a y s  : -
D r  E .  A p p le b y  M r s  M. L i t t a u e r
D r  R. A sh d o w n  M r s  A. L o c k e r
D r  C B a r r o n  M r  G. M a c P h e r s o n
M r s  J ,  E o u r d i l lo n  M is s  B .A .  N oddle
M r  J .  C l a r k  ( M u s e u m  of London) M r  S. P a y n e
M r  J .  C l a r k  (A RC B a b r a h a m )  M is s  R . P o w e r s
M r s  H, C o lv ey  M r  D. J .  R a c k h a m
M is s  J .  Coy M r  M. R h o d es
D r  K. D a v ey  M r  D. R ix so n
M r  A. D y so n  D r  M. L. R y d e r
D r  R . F .  E a s tw o o d  M r  J .  S ew e ll
M r  J .  G o o d a l l ,  F .  S .A .  M is s  E .  S te w a r t
M r s  A . G r a n t  M is s  G. T h o m a s
D r  C. G r ig s o n  M is s  K. T h o m s o n
P r o f e s s o r  C. F. H ig h a m  D r  D. B. W i l l i a m s
M r  G. H o d g so n  M r  R. W ils o n
M r  R. J o n e s
L a s t l y ,  I w i s h  to th a n k  M is s  J a c q u e l in e  S m i th ,  B .A .  ( h i s to r y )  fo r  h e r  
c o n s t r u c t i v e  c o m m e n ts  on  th e  h i s t o r i c a l  a s p e c t s  o f  th e  w o r k .
IX
IN T R O D U C T IO N
1.1 B a y n a r d ’s C a s t l e
T h e  s i t e  of B a y n a r d ’s C a s t l e ,  b e h in d  th e  T h a m e s  e m b a n k m e n t  
E a s t  o f  B l a c k f r i a r s  r a i lw a y  b r id g e  (O. S, M ap  TQ3180 N. E .  G r id  
R e f .  309 319), h a d  la in  b u r l e d  a n d  v i r t u a l l y  f o r g o t t e n  f o r  o v e r  
t h r e e  h u n d r e d  y e a r s  u n t i l  th e  a r e a  w a s  e x c a v a te d  by  a  t e a m  of 
a r c h a e o l o g i s t s  f r o m  th e  D e p a r t m e n t  of U r b a n  A r c h a e o lo g y ,
G u i ld h a l l  M u s e u m  (now p a r t  of th e  M u s e u m  of L o n d o n ) ,  u n d e r  th e  
d i r e c t i o n  of M r .  P e t e r  M a r s d e n ,  d u r in g  th e  s u m m e r  m o n th s  of 
1972 a n d  1973 ( s e e  M a r s d e n ,  1972a; B lo i c e ,  1974). P r i o r  to  th e  
r e c e n t  r e d e v e lo p m e n t  (1974-197 6) th a t  h a s  ta k e n  p l a c e  a lo n g  th e  
n o r t h e r n  w a t e r f r o n t  of th e  R i v e r  T h a m e s ,  f r o m  th e  F l e e t  to  the  
T o w e r ,  the  a r c h a e o l o g i c a l  f e a t u r e s ,  in c lu d in g  th e  b u r i e d  f o u n d ­
a t io n  w a l l s  of B a y n a r d ’s C a s t l e ,  h a d  b e e n  l i t t l e  a f f e c t e d  b y  b u i ld in g  
c o n s t r u c t i o n .  A c c o r d in g  to  th e  s u r v e y  c a r r i e d  o u t  b y  B i d d l e ,
H u d so n  & H e ig h w a y  (1973, p . 31) a r c h a e o l o g i c a l  e v id e n c e  f r o m  
on ly  16% of th i s  900 m e t r e  s t r i p  a lo n g  th e  T h a m e s  h a d  b e e n  
d e s t r o y e d ,  the  d e s t r u c t i o n  th a t  h a d  ta k e n  p l a c e  m a i n l y  a r i s i n g  f r o m  
th e  s in k in g  of d e e p  b a s e m e n t s  in  a  n u m b e r  o f  th e  h o u s e s .  W ith  th e  
r e c e n t  g ro w th  in r e d e v e lo p m e n t  th e  d e s t r u c t i o n  of a r c h a e o l o g i c a l  
s i t e s  in th i s  s e c t io n  of th e  c i ty  h a s  b e c o m e  m o r e  w i d e s p r e a d  an d  
h a s  r e s u l t e d  In th e  i r r e t r i e v a b l e  l o s s  of i m p o r t a n t  i n f o r m a t i o n  
on th e  R o m a n  a n d  m e d ie v a l  w a t e r f r o n t s .  T h e  r e s c u e  e x c a v a t io n  
a t  the  s i t e  o f  B a y n a r d ’s C a s t l e  w a s  o r g a n i s e d  in  r e s p o n s e  to  the  
t h r e a t  p o s e d  b y  th e  c o n s t r u c t i o n  of th e  n ew  r o a d  n e tw o r k  in  th e  
v ic in i ty  of B l a c k f r i a r s  B r i d g e  a n d  th e  b u i ld in g  of B a y n a r d  H o u s e ,  
th e  G. P .  O. T e le c o m m u n ic a t io n s  C e n t r e  ( s e e  F i g u r e  1). M o s t  
o f th e  s u b s e q u e n t  d a m a g e  in f l i c t e d  on th e  s i t e  o c c u r r e d  d u r i n g  th e  
l e v e l l i n g  of th e  g ro u n d  in  p r e p a r a t i o n  f o r  l a y i n g - o u t  th e  fo u n d a t io n s  
f o r  th e  s u p p o r t in g  p i l l a r s  of th e  B l a c k f r i a r s  o v e r p a s s ;  th e  r e m a i n i n g  
t r a c e s  o f  th e  r i v e r s i d e  f r o n ta g e  of th e  c a s t l e  ( s e e  b e lo w ) w e r e
1_
c o m p le te ly  o b l i t e r a t e d  d u r in g  the  c o n s t r u c t i o n  of th is  s e c t i o n  
of r o a d .
R e s e a r c h  in to  the  h i s t o r y  o f  the  c a s t l e  h a s  s t i l l  n o t  b e e n  c o m p le te d  
a n d  m u c h  in f o r m a t io n  r e m a i n s  to  b e  c o l l e c te d  an d  c o l la te d ;  a  b r i e f  
o u t l in e  o f  th e  m a in  e v e n ts  in th e  h i s t o r y  o f th e  c a s t l e  w i l l  b e  g iven  
h e r e ,  w h i l s t  a  fu l l  h i s t o r y  w i l l  a p p e a r  in th e  r e p o r t  on th e  
e x c a v a t io n s  a t  B a y n a r d ' s  C a s t l e  ( M a r s d e n ,  in  p r e p a r a t i o n ) .
T h e  H i s t o r y  o f  B a y n a r d ' s  C a s t le
T h is  a c c o u n t  of the  h i s t o r y  of B a y n a r d ' s  C a s t l e  is  b a s e d  on  th e  w o r k s  
of K e n d a l l  (1973), M a r s d e n  (1972b, 1973, p e r s .  c o m m .  ) a n d  Stow 
(1603, r e p r i n t e d  1970).
B a y n a r d ' s  C a s t l e  took  i t s  n a m e  f r o m  R a lp h  B a ig n a r d ,  a  n o b le m a n  
w ho fo u g h t  f o r  W i l l i a m ,  D uke  o f N o rm a n d y .  T he  f i r s t  c a s t l e  s to o d  
in the  S o u th  W e s t  c o r n e r  of th e  c i ty  c lo s e  to  th e  s i t e  w h ic h  i s  now 
o c c u p ie d  by B l a c k f r i a r s  r a i lw a y  s ta t io n .  In  1275 A D , th e  o w n e r  o f  
th e  s i t e ,  R o b e r t  F i t z w a l t e r ,  g r a n te d  the  l a n d  to  th e  D o m in ic a n  
o r d e r  f o r  th e  fo u n d a t io n  o f  a  m o n a s t e r y  ( th e  c a s t l e  b e in g  d e m o l i s h e d  
to  m a k e  w ay  fo r  th e  m o n a s t i c  b u ild in g ) .  F i t z w a l t e r  th e n  b u i l t  a  n ew  
c a s t l e  a t  th e  edge  of the  R i v e r  T h a m e s ,  j u s t  e a s t  of th e  p r e s e n t  
M e r m a i d  T h e a t r e .  T h e r e  a r e  no know n, e x ta n t  d o c u m e n ts  to  
p r o v id e  d e ta i l s  of th e  e a r l y  h i s t o r y  o f  th i s  s e c o n d  B a y n a r d ' s  C a s t le  
u n t i l  th e  y e a r  1428 A  D w h e n  i t  w a s  r e c o r d e d  th a t  the  c a s t l e  w a s  
g u t te d  b y  f i r e  a n d  h a d  to b e  r e b u i l t  by  the  o w n e r ,  H u m p h r e y ,  Duke 
of G l o u c e s t e r .  F o l lo w in g  the  d e a th  of th e  D uke in 1446 A  D , o w n e r ­
sh ip  o f  th e  b u i ld in g  th e n  p a s s e d  in to  th e  h a n d s  of th e  C ro w n  an d  i t  
r e m a i n e d  C ro w n  p r o p e r t y  u n t i l  th e  r e ig n  of Q u een  E l i z a b e t h  I.
Tw o p r o m i n e n t  f i g u r e s  a s s o c i a t e d  w i th  th e  c a s t l e  d u r in g  i t s  long  
h i s t o r y  w e r e  K ing  R i c h a r d  III a n d  K ing  H e n r y  VII. B a y n a r d ' s
2.
C a s t l e  w as  a t  one t im e  the  tow n r e s i d e n c e  of R i c h a r d  I l l ' s  m o t h e r ,  
a n d  S h a k e s p e a r e ,  in h is  p la y  R i c h a r d  I I I , s u g g e s t s  th a t  i t  w a s  in 
th e  g r e a t  c o u r t y a r d  of the  c a s t l e  th a t  the  D uke of B u c k in g h a m  o f f e r e d  
th e  E n g l i s h  c ro w n  to R ic h a r d ,  th e n  D uke of G lo u c e s t e r  (A c t III, S cen e  
VII). W ith  th e  d e a th  of R i c h a r d  III a t  the  B a t t l e  o f  B o s w o r th  F i e l d  in 
1485 A D, B a y n a r d ' s  C a s t l e  p a s s e d  in to  th e  h a n d s  of h is  s u c c e s s o r ,  
H e n r y  T u d o r  (H e n ry  VII). I t  w a s  d u r in g  th e  r e ig n  o f th e  l a t t e r  
m o n a r c h  th a t  the  c a s t l e  w a s  c o n v e r t e d  in to  a  p a la c e .  J o h n  S tow , 
th e  E l i z a b e th a n  c h r o n i c l e r ,  c o m m e n te d  up o n  th i s  t r a n s f o r m a t i o n  in  
h i s  'S u r v e y  o f L o n d o n ' p u b l i s h e d  in  1603 A  D, s a y in g  th a t ,  'H e n r y  VII, 
a b o u t  the  y e a r  1501, the  16th of h is  r e ig n ,  r e p a i r e d  o r  r a t h e r  new  
b u i l t  th i s  h o u s e ,  n o t  e m b a t t l e d ,  o r  so  s t r o n g ly  f o r t i f i e d  c a s t l e  l ik e ,  
b u t  f a r  m o r e  b e a u t i fu l  a n d  c o m m o d io u s  f o r  the  e n t e r t a i n m e n t  of any  
p r i n c e  o r  g r e a t  e s t a t e ' .  T h e  dock  b a s in  to  th e  w e s t  of the  c a s t l e  w a s  
f i l l e d  in  an d  a  w a l le d  g a r d e n  s e t  o u t  on th e  r e c l a i m e d  la n d  d u r in g  
th i s  p e r i o d  of r e b u i ld in g .  B a y n a r d ' s  C a s t le  c o n t in u e d  a s  a  r o y a l  
p a la c e  u n t i l  the  r e i g n  o f Q u e en  E l i z a b e th  I w h e n  i t  b e c a m e  th e  
r e s i d e n c e  of the  E a r l  of P e m b r o k e .  F u r t h e r  m o d i f ic a t io n s  w e r e  th e n  
m a d e  to  th e  b u i ld in g  by  th e  n ew  o w n e r ,  in c lu d in g  th e  a d d i t io n  of a  w e s t  
w in g  a n d  a  ro u n d  to w e r .
A lo n g  w i th  m a n y  o th e r  f in e  and  h i s t o r i c  b u i ld in g s  in th e  c i ty  of 
L o n d o n , B a y n a r d ' s  C a s t l e  w a s  d e s t r o y e d  in  th e  G r e a t  F i r e  o f  1666 
A  D, a n d  u n t i l  th e  s i t e  w a s  r e d i s c o v e r e d  by  a r c h a e o l o g i s t s  f r o m  
G u i ld h a l l  M u s e u m  in  1972-1973, th e  only  e v id e n c e  to in d ic a te  the  
f o r m e r  e x i s t e n c e  o f  the  c a s t l e  w a s  p r o v id e d  by  th e  n a m e  of th e  W a r d ,  
C a s t l e  B a y n a r d  W a r d ,  an d  by  th e  n a m e  of a  V ic to r i a n  P u b l i c  H o u se  
in Q u e e n  V i c t o r i a  S t r e e t .
F i g u r e  1: M ap  of th e  w e s t e r n  end of U p p e r  T h a m e s  S t r e e t
sh o w in g  th e  s i t e  of B a y n a r d ' s  C a s t le .
T h e  two n e w ly  c o n s t r u c t e d  r o a d s  (show n  in s o l id  b la ck )  c o n v e r g e  
to  jo in  th e  B l a c k f r i a r s  u n d e r p a s s  ( ju s t  off th e  m a p  -  on th e  le f t  
h a n d  s id e )  in th e  v ic in i ty  of th e  M e r m a i d  T h e a t r e .  A ls o  show n 
is  th e  p o s i t io n  of th e  G. P .  O. T e le c o m m u n ic a t io n s  B u i ld in g  ( s t i l l  
u n d e r  c o n s t r u c t i o n ,  O c to b e r  197 6) t h a t  o v e r l i e s  m u c h  o f  th e  a r e a  
o n c e  o c c u p ie d  by  B a y n a r d ' s  C a s t l e .  To a c c o m m o d a te  th e  n ew  
r o a d  n e tw o r k ,  th e  e m b a n k m e n t  im m e d ia te ly  so u th  o f  th e  G. P .  O. 
b u i ld in g  h a s  b e e n  e x te n d e d  ou t on to  the  T h a m e s '  f o r e s h o r e ;  a  
c o n c r e t e  r e v e t m e n t  now r u n s  a lo n g  th i s  s e c t io n  of th e  w a t e r f r o n t  
b e h in d  w h ic h  t h e r e  is  a  p e d e s t r i a n  w a lk - w a y .
To fa c e  page 4
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F îg :u re  2: B a y n a r d ’s C a s t l e ,  f r o m  an  e n g ra v in g  m a d e  by
H o l l a r  j u s t  b e f o r e  th e  G r e a t  F i r e  o f  1666 A  D 
d e s t r o y e d  th e  b u i ld in g .
In  th i s  v iew  o f  th e  c a s t l e ,  the  two m u l t i a n g u la r  t o w e r s  w i th  th e  
f iv e  s q u a r e  t u r r e t s  s p a c e d  b e tw e e n  th e m  c an  b e  c l e a r l y  s e e n .  
B e f o r e  th e  b u i ld in g  w a s  c o n v e r t e d  to  a  p a l a c e  by  H e n r y  VII in  
c i r c a  1501 A  D, a  s to n e  l in e d  do ck  b a s i n  l a y  to th e  w e s t  of th e  
c a s t l e  (b e n e a th  th e  ro u n d  to w e r  a n d  th e  c e n t r a l  m u l t i a n g u l a r  
to w e r  show n  in  th is  p i c tu r e ) .
To fa c e  page 5
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E x c a v a t io n  of B a y n a r d ' s  C a s t le  (1972-73)
E x c a v a t io n  on th e  s i t e  of B a y n a r d ' s  C a s t le  r e v e a l e d  th e  m a s o n r y  
fo u n d a t io n s  o f  two m u l t i a n g u la r  c o r n e r  t o w e r s  t o g e th e r  w ith  the  
b a s e s  of f iv e  s q u a r e  t u r r e t s  s p a c e d  b e tw e e n  t h e m  (M a r s d e n ,  1972b,
1973), T h e s e  s t r u c t u r e s  o n ce  f o r m e d  p a r t  o f  the  r i v e r s i d e  f r o n ta g e  
of th e  c a s t l e  and  th e y  a r e  c l e a r l y  show n in  an  i l l u s t r a t i o n  w h ic h  
a p p e a r s  in  th e  'A g a s ' w o o d cu t m a p  of L o n d o n , c i r c a  1561 AD (s e e  
H o m e s  1969, F ig .  4 , p . 8; M a r k s ,  1964, P l a t e  IV ), and  in th e  fa m o u s  
e n g r a v in g  m a d e  by  H o l l a r  j u s t  b e f o r e  th e  G r e a t  F i r e  of 1666 AD ( F ig u r e  
2). U n fo r tu n a te ly ,  no d e ta i l s  of th e  i n t e r i o r  l a y - o u t  of th e  b u i ld in g  
w e r e  f o r th c o m in g  a s  the  in t e r n a l  w a l l s  a n d  p a r t i t i o n s  h a d  b e e n  d e s t r o y e d  
( M a r s d e n ,  1972a, p . 95). T h is  w a s  e s p e c i a l l y  d is a p p o in t in g  to  the  
a r c h a e o l o g i s t s  a s  t h e r e  a r e  no  c o n t e m p o r a r y  p la n s  of the  c a s t l e .  T h e y  
d id , h o w e v e r ,  d i s c o v e r  e v id e n c e  of th e  w e s t w a r d  e x te n s io n  b u i l t  onto  
th e  c a s t l e  by  th e  E a r l  of P e m b r o k e  in  th e  l a t t e r  h a l f  of the  16th c e n tu r y  
AD. .
T h e  d e p o s i t s  in  w h ic h  th e  a n im a l  b o n e s  w e r e  found
W ith  th e  e x c e p t io n  of s e v e r a l  d i s t u r b e d  s e c o n d a r y  d u m p s  of r u b b i s h ,  
the  d e p o s i t s  u n c o v e r e d  w ith in  th e  r u b b i s h  p i t s  on th e  s i t e  of B a y n a r d ' s  
C a s t l e  c o u ld  be  p r e c i s e l y  d a te d .  T h is  is  n o t  a lw ay s  p o s s ib le  on u r b a n  
s i t e s  a s  th e  s t r a t i g r a p h y  is  o f ten  c o n fu se d  a n d  u n c l e a r l y  d e fin ed . M o s t  
of th e  a r t e f a c t s  an d  fa u n a l  r e m a i n s  w e r e  r e c o v e r e d  f r o m  t h r e e  m a j o r  
p r i m a r y  d e p o s i t s  of ru b b ish y  th e s e  be ing :
6.
D e p o s i t D a te E s t i m a t e d  v o lu m e  
of dum p  (cu b ic  
m e t r e s )
D e s c r i p t i o n  an d  
n a t u r e  o f  d um p
1. D e p o s i t  
100
2. D e p o s i t s  
1 & 23
3. D e p o s i t  
250
R u b b is h
d u m p e d
b e tw e e n
C.1499 - 
1500 AD
D u m p s  
d a te d  to 
C.1520 
AD
M id  14th
c e n tu r y
AD
543
(only  h a l f  o f  th is  
d u m p  w a s  
e x c a v a te d )
12
48
I n - f i l l  of th e  s to n e  l in e d  
d o ck  b a s i n  w h ic h  la y  
a d ja c e n t  to  th e  w e s t  w a l l  
of the  c a s t l e .  T h is  dock  
b a s in  w a s  f i l l e d  in  w ith  
r u b b i s h  p r o b a b ly  c o l l e c te d  
f r o m  the  c i ty  a l th o u g h  
s o m e  of i t  m a y  h av e  
o r ig i n a te d  f r o m  the  c a s t l e .  
A  w a l le d  g a r d e n  a d jo in in g  
th e  c a s t l e  w a s  th e n  b u i l t  
on th e  r e c l a i m e d  l a n d  in  
c . 1500 AD.
I n - f i l l  o f  t h r e e  ' r o b b e r  
p i t s '  th r o u g h t  to  h av e  b e e n  
s i t u a t e d  in s id e  th e  w e s t  
w a l l s  o f  the  p a l a c e  an d  
t h e r e f o r e  i t  w o u ld  s e e m  
l ik e ly  th a t  th e  c o n te n ts  
r e p r e s e n t  r e f u s e  f r o m  th e  
p a la c e  i t s e l f .
A n  e a r l i e r  a c c u m u la t io n  
of d e b r i s  f r o m  th e  c i ty ,  
d u m p e d  f o r  th e  c o n s t r u c t i o n  
of the  do ck  b a s i n .
O f th e  t h r e e  d u m p s  th e  d o ck  b a s in  d e p o s i t  w a s  by  f a r  th e  m o s t  p r o l i f i c  
in i t s  y i e ld  of a r t e f a c t s .  In c lu d e d  a m o n g  the  v e r y  l a r g e  q u a n t i ty  of 
o b je c t s  found  in th i s  d e p o s i t  w e r e  th e  w o o d en  p la n k s  f r o m  th e  k e e l s  of 
b o a t s ,  i r o n  k n iv e s ,  b r o n z e  cook ing  v e s s e l s ,  r id in g  s p u r s ,  h o r s e - b i t s ,  
h o r s e  s h o e s ,  d e c o r a t e d  l e a t h e r  d a g g e r  s h e a th s ,  l e a t h e r  s h o e s ,  and  
f r a g m e n t s  of f in e ly  w oven  c lo th .  A ll  of th e s e  f in d s  w e r e  in  a  r e m a r k ­
a b ly  f in e  s t a t e  of p r e s e r v a t i o n .  T he  a lm o s t  s o l id  d e p o s i t  o f r u b b i s h  w a s  
e n c lo s e d  a n d  s e a l e d  by a  th ic k  l a y e r  of w a te r lo g g e d  s i l t  w h ic h  h a d ,  by  
c r e a t i n g  an  a n a e r o b ic  e n v i r o n m e n t ,  l a r g e l y  p r e v e n te d  th e  n a t u r a l  
p r o c e s s  o f  d e c o m p o s i t io n ,  i . e .  i t  h a d  s to p p e d  th e  in s id io u s  d e s t r u c t i o n  
u s u a l l y  w ro u g h t  on s u c h  m a t e r i a l  by th e  tw o p r o c e s s e s  of o r g a n ic
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d e c o m p o s i t io n  a n d  o x id a t io n .  T h e  d i s c o v e r y  of s u c h  u n u s u a l  f in d s  a s  
th e  h in d  l im b  o f a  r a b b i t  w i th  the  sk in  and  f u r  s t i l l  a t t a c h e d ,  an d  the  
r e m a i n s  o f  a  b i r d  w h ic h  s t i l l  r e t a i n e d  i ts  f e a t h e r s  a l s o  b o r e  t e s t im o n y  
to the  e x c e l l e n t  c o n d i t io n s  f o r  p r e s e r v a t i o n  m a d e  p o s s ib le  by  the  
w a te r lo g g e d  n a t u r e  of th e  dum p .
E v id e n c e  to  s u b s t a n t i a t e  th e  c l a i m  b y  M a r s d e n ,  th a t  th e  i n - f i l l  of th e  
t h r e e  ' r o b b e r  p i t s '  ( d e p o s i t s  1 & 23) r e p r e s e n t e d  r e f u s e  c o l l e c t e d  f r o m  
th e  p a l a c e  r a t h e r  th a n  f r o m  th e  c i ty ,  w a s  p r o v id e d  by  th e  p r e s e n c e  
o f  f r a g m e n t s  of s t a i n e d  g l a s s  w in d o w s  a n d  b y  th e  l a r g e  n u m b e r  of 
p o t s h e r d s  of good  q u a l i ty  r e d w a r e ,  p r o b a b ly  i m p o r t e d  ( p e r h a p s  f r o m  
th e  L ow  C o u n t r i e s ) .  N e i t h e r  o f  t h e s e  i t e m s  a p p e a r e d  a m o n g  th e  f in d s  
r e c o v e r e d  f r o m  th e  c o n te n ts  o f  th e  do ck  b a s i n  d u m p , w h e r e  th e  p o t t e r y  
w a s  p r e d o m in a t e ly  of w h ite  S u r r e y  w a r e .
O th e r  s m a l l e r  d e p o s i t s  of r u b b i s h ,  r a n g in g  in  d a te  f r o m  th e  R o m a n  
p e r i o d  to  th e  n in e te e n th  c e n tu r y  (d e p o s i t s  3 to  5216), w e r e  a l s o  
e x c a v a te d  b u t  t h e s e  w e r e  n e a r l y  a l l  found  to b e  o f  a  d i s t u r b e d  o r  
d e r i v e d  n a t u r e .  T h e  g ro u p  of d u m p s  p r o v i s io n a l ly  d a te d  to  th e  13th 
c e n tu r y  AD ( d e p o s i t s  n u m b e r e d  in  th e  5000 s e r i e s ) ,  f o r  e x a m p le ,  
r e p r e s e n t e d  r e f u s e  m a t e r i a l  dug u p  e l s e w h e r e  in  the  c i ty  a n d  
s u b s e q u e n t ly  r e d e p o s i t e d  on  th e  B a y n a r d ' s  c a s t l e  s i t e .  T he  c o n te n ts  
of a l l  th e  s e c o n d a r y  d u m p s  in c lu d e d  s h e r d s  o f  R o m a n o - B r i t i s h  p o t t e r y  
an d  o th e r  r e s i d u a l  i t e m s ,  m a k in g  i t  d i f f ic u l t  to  a s s e s s  th e  t r u e  ag e  
o f  th e  b o n e  m a t e r i a l  r e c o v e r e d  f r o m  th e m .
1. 2 T h e  fa u n a l  r e m a i n s  r e c o v e r e d  f r o m  B a y n a r d 's  C a s t le
M e th o d s  o f  r e c o v e r y
A lth o u g h  th e  d u m p s  of r u b b i s h  on th e  s i t e  o f  B a y n a r d ' s  C a s t l e  c o n ta in e d  
h u g e  q u a n t i t i e s  of w e l l  p r e s e r v e d  a n im a l  b o n e ,  on ly  a  r e l a t i v e l y  s m a l l  
p r o p o r t i o n  of th is  m a t e r i a l  w a s  a c tu a l ly  r e c o v e r e d  f o r  a n a l y s i s .  W ith  
l i m i t e d  f in a n c ia l  s u p p o r t  a n d  f a c e d  w i th  a  r e s t r i c t e d  p e r io d  of t im e  
in w h ic h  to c o m p le te  the  e x c a v a t io n  of th is  h i s t o r i c  s i t e ,  i t  w a s
Q
o b v io u s ly  i m p r a c t i c a b l e  to  a t t e m p t  a  to ta l  r e c o v e r y  of the  f a u n a l  
r e m a i n s .  A  s t r a t e g y  w a s  t h e r e f o r e  a d o p te d  ( s e e  be low ) e m p lo y in g  
d i f f e r e n t  r e c o v e r y  te c h n iq u e s  w h ic h  w e r e  s e l e c t e d  to  s u i t  th e  n a t u r e  
o f e a c h  d e p o s i t .  In  th i s  w a y  th e  u s e  of s p e c i a l  m e th o d s  of r e c o v e r y  
(s u c h  a s  s ie v in g ) ,  d e s ig n e d  to p r o v id e  a  c o m p le te  an d  u n b ia s e d  
s a m p le  of th e  a v a i l a b le  s k e l e t a l  r e m a i n s ,  w a s  c o n f in e d  to  th e  l a r g e  
p r i m a r y  d e p o s i t s  r e p r e s e n t e d  by  th e  d o ck  b a s in  dum p a n d  th e  in - f i l l  
of the  ' r o b b e r  p i t s ’ w i th in  th e  c a s t l e  g r o u n d s .  I t  w o u ld  h a v e  b e e n  
f a r  too  c o s t l y  an  e x e r c i s e  to  h a v e  s i e v e d  s a m p l e s  f r o m  a l l  th e  ru b b i s h  
d u m p s  u n c o v e r e d  on  th e  s i t e ,  a n d  w o u ld  h a v e  b e e n  a w a s t e d  e f f o r t  
in  the  c a s e  of th e  d i s t u r b e d  an d  d e r i v e d  m a t e r i a l .  T he  d i f f e r e n t  
m e th o d s  o f  r e c o v e r y  u s e d  f o r  e a c h  of th e  d e p o s i t s  h ad  i m p o r t a n t  
im p l i c a t io n s  f o r  th e  a n a l y s i s  of th e  b o n e  m a t e r i a l  ( s e e  s e c t io n  2 .2 )  
a n d  th e y  a r e  t h e r e f o r e  d e s c r i b e d  in  d e ta i l  h e r e :
(I) D e p o s i t s  100,88 & 89 I n - f i l l  to s to n e  l i n e d  d o ck
______  b a s i n  c . 1499-1500 AD
E x c a v a t io n  o f  th e  i n - f i l l  to th e  d o ck  b a s in  w a s  c a r r i e d  o u t in 
a  s e r i e s  of s e p a r a t e  a r e a s ,  e a c h  of w h ic h  w e r e  o r ig i n a l ly  
a s s i g n e d  s e p a r a t e  r e f e r e n c e  (c o n tex t)  n u m b e r s  a s  fo l lo w s  : - 
25 , 34, 35, 39, 4 5 ,  46 ,  53, 55, 56, 68, 72 , 73, 7 9 , 83 , 94,
150. A s  th e  b u i ld in g  c o n t r a c t o r  h ad  to  m o v e  in to  c e r t a i n  
p a r t s  of th e  d o c k  e a r l y  on d u r in g  th e  e x c a v a t io n ,  i t  w a s  
n e c e s s a r y  to  e x c a v a te  th e  d ock  b a s in  a s  q u ic k ly  a s  p o s s i b l e .
T h e  b o n e s  f r o m  a l l  t h e s e  a r e a s  w e r e  t h e r e f o r e  c o l l e c t e d  in a  
' r a n d o m '^ '  an d  s o m e w h a t  h a s ty  f a s h io n .  T he  h igh  s p e e d  of 
r e c o v e r y  m e a n t  th a t  t h e r e  w a s  p r e f e r e n t i a l  s e l e c t io n  f o r  the  
l a r g e r  a n d  m o r e  o b v io u s  b o n e s .
In  o r d e r  to  e a s e  th e  t a s k  of h a n d l in g  a n d  a n a ly s in g  th e  m a t e r i a l ,  
th i s  s e r i e s  of b one  s a m p l e s  w a s  l a t e r  c o m b in e d  to  f o r m  one 
g ro u p  w h ic h  w a s  th e n  d e s ig n a te d  a s  d e p o s i t  100.
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To t r y  to o b ta in  a  m o r e  a c c u r a t e  a n d  a s  f a r  a s  p o s s i b l e ,  an  
in b i a s e d  s a m p le  of th e  a n im a l  bo n e  (and  th e  r e m a i n s  of p la n ts  
a n d  m o l l u s c s ) ,  one  p a r t  of th e  dock  du m p  w a s  i s o l a t e d  a n d  a n  
a t t e m p t  w a s  m a d e  to c o l l e c t  a l l  th e  b o n e  ( a n d  o th e r  e n v i r o n ­
m e n t a l  e v id e n c e )  by  c a r e f u l  t r o w e l l in g .  T h is  a r e a  w a s  
n u m b e r e d  a s  d e p o s i t  88.
A  f u r t h e r  p a r t  of th e  s a m e  d u m p  w a s  s e l e c t e d  a s  b e in g  
r e p r e s e n t a t i v e  of th e  w h o le  d e p o s i t  an d  th e  v o lu m e  of m a t r i x  
c o n ta in e d  w ith in  a  s e c t io n  m e a s u r i n g  I m  x  Im  x  1. 5 m  w a s  
e x t r a c t e d  a n d  s i e v e d  u s in g  a  5 m m  m e s h  s i e v e .  I t  w a s  h o p e d  
th a t  by  u s in g  a  f in e  m e s h  s i e v e ,  the  b o n e s  f r o m  s m a l l  r o d e n t s  
w o u ld  be  r e c o v e r e d .  T h is  s ie v e d  s a m p l e  w as  n u m b e r e d  a s  
d e p o s i t  89.
(2) D e p o s i t s  1 & 23 I n - f i l l  o f  t h r e e  ' r o b b e r  p i t s '  c. 1520 AD
A ll  th e  b o n e s  f r o m  th e  i n - f i l l  to  th e  ' r o b b e r  p i t s '  l o c a t e d  
in s id e  th e  g ro u n d s  o f  th e  c a s t l e  w e r e  r e c o v e r e d  by  s ie v in g  
w i th  a  5 m m  m e s h  s ie v e .
(3) D e p o s i t  250 A n  a c c u m u la t io n  of c i ty  d e b r i s  an d  ru b b i s h
c. m id  14th c e n tu r y  AD______________________
B o n e s  c o l l e c te d  in a  ' r a n d o m '*  f a s h io n .
(4) D e p o s i t s  5001 to  5216 M ain ly  d i s tu r b e d  o r  d e r iv e d  ( s e c o n d a ry )
d u m p s  of c i ty  d e b r i s  a n d  r u b b i s h  m o s t ly  13th 
c e n tu r y  AD (p r e  c a s t l e  p h a se )__________________
'R a n d o m '*  c o l l e c t io n  ; o f s a m p l e s  o f  th e  b o n e s  p r e s e n t  in  t h e s e
d u m p s .
* F o o tn o te :  D e f in i t io n  of th e  w o r d  ' r a n d o m '
A c l e a r  d i s t in c t io n  sh o u ld  b e  m a d e  b e tw e e n  th e  m e a n in g  o f  th e  w o r d  
' r a n d o m '  a s  u s e d  b y  th e  a r c h a e o l o g i s t  (* ab o v e)  and  i t s  m e a n in g  w h e n  
u s e d  b y  th e  s t a t i s t i c i a n .  T o  th e  l a t t e r  t h e  t e r m  ' r a n d o m  s a m p l in g '  i s  
a  p r e c i s e  d e s c r i p t i o n  of th e  p r o c e d u r e  e m p lo y e d  f o r  in v e s t ig a t in g  th e
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p r o p e r t i e s  of a  p o p u la t io n ,  an d  im p l ie s  th a t  th e  s a m p le  so  o b ta in e d  
w i l l  p ro v id e  an  a c c u r a t e  an d  u n b ia s e d  p i c t u r e  of th a t  p o p u la t io n  ( s e e  
S n e d e c o r  h  C o c h r a n ,  1967. p. 11). W h e r e a s  the  s a m p le  of b one  
r e c o v e r e d  th ro u g h  ‘r a n d o m  co llec tion*  by  th e  a r c h a e o l o g i s t  w i l l  
a l m o s t  i n v a r i a b ly  be  b i a s e d  in f a v o u r  of th e  l a r g e r  a n im a l s ;  the  
b o n e s  o f  the  s m a l l e r  s p e c i e s  s u c h  a s  r o d e n t s  f r e q u e n t ly  b e in g  
m i s s e d  ( s e e  P a y n e ,  1972a, p . 49 , 1975, p . 7; U e rp m a n n ,  1973, p . 308; 
W a ts o n ,  1972, p. 221).
T he  b i r d ,  f i s h  a n d  m a m m a l  b o n e s
T he  to ta l  c o l le c t io n  o f  f a u n a l  r e m a i n s  f r o m  th e  s i t e  o f  B a y n a r d ' s  
C a s t l e  w a s  p r e s e n t e d  to th e  B r i t i s h M u s e u m  ( N a tu r a l  H is to r y )  w i th  
the  in te n t io n  t h a t  a  fu l l  a n a ly s i s  sh o u ld  b e  m a d e  of the  m a t e r i a l .  
A n a ly s i s  of th e  b i r d ,  f i s h  a n d  m a m m a l  b o n e s  w a s  c a r r i e d  o u t  
in d e p e n d a n t ly  a s  f o l l o w s : -
(1) B i r d  b o n e s  by  M r .  D. B r a m w e l l
(2) F i s h  b o n e s  b y  M r .  A. C. W h e e le r ,  D e p a r t m e n t  of 
Z o o lo g y  BM(NH)
(3) M a m m a l  b o n e s  by M r .  P .  L . A r m i t a g e ,  p o s tg r a d u a te  
r e s e a r c h  s tu d e n t .  D e p a r t m e n t  of Z o o lo g y , B M (N H ).
T h e  r e p o r t s  on the  b i r d  a n d  f i s h  b o n e s  h a v e  b e e n  s u m m a r i s e d  b e lo w ,
w h i l s t  th e  r e p o r t  o f  th e  a n a ly s i s  c a r r i e d  o u t on the  m a m m a l i a n  r e m a in s
is  th e  s u b j e c t  of th is  t h e s i s  a n d  is  g iv en  in fu l l  in  s e c t io n  3 b e lo w .
(1) T he  b i r d  b o n e s
I d e n t i f i c a t io n  o f  th e  b i r d  b o n e s  w a s  c a r r i e d  ou t by  M r .  D. 
B r a m w e l l ,  a  b r i e f  s u m m a r y  of h is  r e p o r t  ( B r a m w e l l ,  1975) 
is  g iven  h e r e .
A to t a l  of 4 , 515 b o n e s  w e r e  a n a ly s e d  an d  the  fo l lo w in g  id e n t i f ie d :  
D o m e s t i c  b i r d s
1. C a l lu s  2 a l iu s d o m e s t ic fow l
2. A n s e r  a n s e r d o m e s t i c g o o s e
3. A n a s  p la ty r h y n c h o s d o m e s t ic d u c k
4 . P a v o  c r i s t a t u s p e a fo w l
5, C o lu m b a  l iv ia d o m e s t i c dove
6. P h a s i a n u s  c o lc h ic u s p h e a s a n t
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W ild  b i r d s ,  50 s p e c i e s  id e n t i f ie d ,  in c lu d in g ;  
1. O t is  t a r d a
2, G r u s  g ru s
3, B o ta u r u s  s t e l l a tu s
4 , M il  vu s  m i lv u s
g r e a t  b u s t a r d ,  p ro b a b ly  
f r o m  the  S u s s e x  dow ns,
c r a n e
b i t t e r n
r e d  k i te
B i r d s  u s e d  in  th e  s p o r t  of f a l c o n r y
1. A c c i p i t e r  n i s u s
2. F a l c o  p e r e g r i n u s
s p a r r o w  haw k  
p e r e g r i n e  fa lc o n
T h e  l i s t  of w i ld  s p e c i e s  i s  th e  m o s t  c o m p r e h e n s iv e  y e t  to  
a p p e a r  f o r  l a t e  m e d ie v a l  a n d  e a r l y  T u d o r  L ondon . F r o m  the  
p e r c e n t a g e s  of w ild  b i r d s  f o r  v a r io u s  h a b i t a t s  It is  e v id e n t  
th a t  th e  m o s t  f r e q u e n t ly  o c c u r r i n g  s p e c i e s  f r o m  B a y n a r d ' s  
C a s t l e  w e r e  th o s e  th a t  in h a b i te d  the  r i v e r  a n d  i t s  b a n k s .
r i v e r 40%
m u d  f l a t s  a n d  s h o r e 22%
m a r s h l a n d 4%
f ie ld s  a n d  c u l t iv a t io n 16%
w oods  o r  p a r k l a n d 12%
c h a lk  dow ns 2%
th e  u r b a n  a r e a 4%
E v id e n c e  th a t  th e  in h a b i ta n t s  o f  the  p a la c e  e n jo y ed  b e t t e r  q u a l i ty  
food , a s  w i l l  b e  d e s c r i b e d  fo r  the  m a m m a l s  ( s e c t io n  3 in  th is  th e s i s ) ,  
is  p r o v id e d  by  th e  g r e a t  d i v e r s i t y  of w ild  s p e c i e s  id e n t i f i e d  f r o m  the  
b i r d  b o n e s  r e c o v e r e d  f r o m  the  t h r e e  ' r o b b e r  p i t s '  ( d e p o s i t s  1 & 23). 
W ith  th e  d o m e s t i c  b i r d s  It a p p e a r e d  th a t  th e  f l e s h  of g o o se  w a s  m o r e  
im p o r t a n t  in th e  m e d ie v a l  d ie t  th a n  th a t  of th e  fow l. T h e  p r e s e n c e  
of b o n e s  o f  i m m a t u r e  d o v es  s u g g e s t s  th a t  s q u a b s ,  o r  f a t  young  b i r d s  
w e r e  u s e d  a s  a  s o u r c e  of m e a t .
T h e r e  is  s o m e  e v id e n c e  p ro v id e d  by th e  m a l e  t a r  s o - m e t a t a r s a l  b o n es  
( f r o m  d e p o s i t s  250 & 100) f o r  th e  s p o r t  of c o ck f ig h t in g  in m id  14th 
a n d  l a te  15th c e n tu r y  L ondon .
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(2) T h e  f i s h  b o n e s  (A, C. W h e e le r )
A  l i s t  of th e  s p e c i e s  id e n t i f ie d ,  a r r a n g e d  in  d e sc e n d in g  o r d e r  
o f  a b u n d a n c e ,  is  g iv en  h e r e :
1. G a d u s  m o r h u a  L . cod
2. C o n g e r  c o n g e r  L .  c o n g e r  e e l
3. M o lv a  m o lv a  L .  l in g
4 .  S c o p h th a lm u s  m a x im u s  L . t u r b o t  ( ' f l a t f i s h ' )
A ls o  r e p r e s e n t e d ,  b u t  in v e r y  m u c h  s m a l l e r  n u m b e r s :
1. A c i p e n s e r  s t u r l o  L  s tu r g e o n
2. R u t i lu s  r u t i l u s  L .  r o a c h
3. S a lm o  s a l a r  L ,  s a lm o n .
T h e  p r e s e n c e  of b o n e s  of c o n g e r  e e l  i s  i n t e r e s t i n g  a n d  s u g g e s t s  th a t  
m e d i e v a l  f i s h e r m e n  e x p lo i te d  the  f i s h  s to c k s  in th e  C h an n e l  a n d  w e s t -  
c o a s t  w a t e r s  a s  w e l l  a s  th o s e  in  the  N o r th  s e a .
A m o r e  d e t a i l e d  r e p o r t  on the  f i s h  b o n e s  Is in  p r e p a r a t i o n  an d  w i l l  
a p p e a r  in  th e  r e p o r t  on th e  e x c a v a t io n s  a t  B a y n a r d ' s  C a s t l e  ( M a r s d e n ,  
in p r e p a r a t i o n ) .
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2. ID E N T IF IC A T IO N , M E A S U R E M E N T  AND ANALYSIS O F  
T H E  M A M M A LIA N  REM A IN S
2.1  A lm s  of th e  r e s e a r c h .
T he  r e s c u e  e x c a v a t io n  c a r r i e d  o u t on th e  s i t e  o f  B a y n a r d ' s  C a s t le  
d u r in g  1972-73  w a s  u n p r e c e d e n te d  in  L o n d o n ,  and  f o r  th e  f i r s t  t im e  
a  v e r y  l a r g e  q u a n t i ty  of w e l l  p r e s e r v e d  m a m m a l i a n  b one  f r o m  
p r e c i s e l y  d a te d  d e p o s i t s  w a s  m a d e  a v a i l a b le  fo r  a n a ly s i s .  P r i o r  to 
th i s  e x c a v a t io n ,  m a n y  of th e  d e t a i l s  r e l a t i n g  to. the  s o c ia l  a n d  e c o n o m ic  
a s p e c t s  of e v e r y d a y  l i f e  in l a t e  m e d ie v a l  L o n d o n  h a d  e i t h e r  to  b e  b a s e d  
on e v id e n c e  p r o v id e d  by  h i s t o r i c a l  d o c u m e n ta t io n  o r  f r o m  a s s u m p t i o n s  
d ra w n  f r o m  in fo r m a t io n .» su p p l ie d  by  a r c h a e o l o g i s t s  w o rk in g  on 
c o n t e m p o r a r y  s i t e s  in  o th e r  c i t i e s .  T h e  r e c o v e r y  of a  v e r y  l a r g e  
c o l l e c t io n  o f  f a u n a l  r e m a i n s  f r o m  B a y n a r d ' s  C a s t le  t h e r e f o r e  
p r e s e n t e d  a  u n iq u e  o p p o r tu n i ty  to  s tu d y  th e  w a y s  in  w h ic h  th e  l a t e  
m e d i e v a l  a n d  e a r l y  T u d o r  s o c ie ty  o f  L o n d o n  e x p lo i te d  i t s  a n im a l  
r e s o u r c e s ,  b o th  w i ld  and  d o m e s t i c ,
A  b r i e f  d e s c r i p t i o n  of e a c h  o f th e  m a in  l in e s  of e n q u i ry  p u r s u e d  
d u r in g  th e  c o u r s e  of th is  s tu d y  is  g iv en  h e r e :
(1) I d e n t i f i c a t io n  of a l l  th e  m a m m a l i a n  r e m a i n s .
(2) E s t i m a t i o n  of th e  r e l a t i v e  n u m b e r s  o f  th e  d o m e s t i c  an d  w ild  
s p e c i e s  r e p r e s e n t e d .
(3) D e t e r m i n a t i o n  o f th e  a g e s  a t  w h ic h  th e  l i v e s to c k  w e r e  s l a u g h t e r e d ,  
o r  d ie d .
(4) D e t e r m i n a t i o n  o f  th e  r e l a t i v e  n u m b e r s  of m a le ,  f e m a l e  an d  
c a s t r a t e d  in d iv id u a ls  a m o n g  th e  r e m a i n s  o f  th e  d o m e s t i c  l i v e s to c k .
(5) E s t i m a t i o n  o f  th e  s i z e  a n d  c o n fo rm a t io n  o f m e d ie v a l  l i v e s t o c k  
a n d  c o m p a r i s o n  of th e  r e s u l t s  w i th  s i m i l a r  i n f o r m a t io n  r e l a t i n g  
to  m o d e r n  f a r m  a n i m a l s .
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(6) C o m p a r i s o n  of the  c a t t l e ,  p ig  and  s h e e p  b o n e s  w ith  th o s e  
f r o m  o th e r  a r c h a e o lo g ic a l  c o l le c t io n s  h e ld  in the  B r i t i s h  
M u s e u m  (N a tu ra l  H is to ry )  a n d  e l s e w h e r e ,  in  o r d e r  to a s s e s s  
th e  s ta g e  r e a c h e d  in  th e  d e v e lo p m e n t  of b r e e d s  of l i v e s to c k  
in  T u d o r  E n g lan d .
(7) A s s e s s m e n t  of the  in c id e n c e  o f  d i s e a s e  an d  d e f o r m i ty  am o n g  
m e d i e v a l  l iv e s to c k ,
(8) E x a m in a t io n  of the  s m a l l  m a m m a l  b o n e s  w i th  s p e c i a l  r e f e r e n c e  
to  th e  r e m a i n s  of th e  B la c k  r a t  R a t tu s  r a t t u s  L ,  a n d  th e  d o m e s t i c  
ra b b i t  O r y c to la g u s  c u n ic u lu s .
(9) I n v e s t i g a t io n  in to  th e  te ch n iq u es  a s s o c i a t e d  w ith  b u t c h e r y  a n d  
b o n e - w o r k in g .
(10) C o m p a r i s o n  of the  fa u n a l  r e m a i n s  c o l l e c t e d  f r o m  th e  t h r e e  
' r o b b e r  p i t s '  ( though t to  h a v e  b e e n  w i th in  the  g ro u n d s  o f  the  
c a s t l e )  w i th  th e  a n im a l  b o n e s  f r o m  th e  d u m p  of c i ty  r u b b i s h  
o u ts id e  th e  w e s t  w a l l  of the  c a s t l e ,  in  o r d e r  to  in v e s t ig a te  p o s s ib le  
d i f f e r e n c e s  b e tw e e n  th e  d ie t  of th e  n o b i l i ty  and  th a t  of th e  
c o m m o n e r s .
(11) I n v e s t ig a t io n  in to  e x i s t in g  m e th o d s  of a n a ly s i s  an d  i n t e r p r e t a t i o n  
o f  n u m e r i c a l  d a ta  r e l a t i n g  to  a n im a l  b o n e s  f r o m  a r c h a e o lo g ic a l  
s i t e s ,  a n d  th e  d e v e lo p m e n t  of new  s t a t i s t i c a l  m e th o d s .
(12) V e r i f i c a t io n  of th e  r e s u l t s  o b ta in e d  f r o m  the  o s t e o l o g i c a l  s tu d y  
u s in g  e v id e n c e  p r o v id e d  by  h i s t o r i c a l  d o c u m e n ta t io n  o f  th e  p e r io d .
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2. 2 M e th o d s  of a n a ly s i s
T h e  m a m m a l i a n  r e m a i n s  f r o m  e a c h  of the  t h r e e  m a j o r  d u m p s  of 
r u b b i s h  ( d e p o s i t s  1 & 23, 100, 250) a n d  f r o m  s e l e c t e d  s e c o n d a r y  
d u m p s  ( d e p o s i t s  n u m b e r e d  in th e  5000 s e r i e s )  w e r e  f i r s t  w a s h e d  and  
th e n  s o r t e d  a c c o r d in g  to  th e  fo llo w in g  fo u r  c a t e g o r i e s : -
I. I d e n t i f i a b le  bone: S p e c im e n s  th a t  co u ld  b e  r e a d i ly  id e n t i f ie d
to  s p e c i e s  an d  p a r t  of s k e le to n .  R ib s  an d  v e r t e b r a e  w e r e  
e x c lu d e d  f r o m  th is  g ro u p .
II. R ib s  an d  v e r t e b r a e :  R ib s  an d  v e r t e b r a e  f r o m  th e  l a r g e  a s
w e l l  a s  f r o m  the  s m a l l e r  m a m m a l s .  W ith  the  e x c e p t io n  of 
s e v e r a l  s a m p le s  of r i b s  a n d  v e r t e b r a e  f r o m  s h e e p ,  c a t t l e  
a n d  p ig  w h ic h  w e r e  e x a m in e d  f o r  e v id e n c e  of b u t c h e r y ,  no 
a t t e m p t  w a s  m a d e  to  id e n t i fy  th e s e  b o n es  a c c o r d in g  to  s p e c i e s .
III. S c ra p :  B one  f r a g m e n t s  th a t  cou ld  n o t  be  id e n t i f i e d  e i t h e r  to
s p e c i e s  o r  to p a r t  o f  s k e le to n .  T h is  c a te g o r y  r e p r e s e n t e d  
b o n e  th a t  h a d  b e e n  b r o k e n  and  s e v e r e l y  f r a g m e n te d  th ro u g h  
b u tc h e r y  o r  a s  a  r e s u l t  of n a t u r a l  d e s t r u c t i v e  p r o c e s s e s .
TV, O th e r  r e m a i n s : F u r ,  w oo l,  h a i r ,  an d  h o r n  s h e a th s .
F o r  th e  p u r p o s e s  of th e  s t a t i s t i c a l  a n a ly s i s ,  the  f i r s t  c a te g o r y  
wa,s f u r t h e r  s u b - d iv id e d  in to : -
1 . 1 M e a s u r a b l e  bone: C o m p le te  b o n es  and  bone  f r a g m e n t s  w ith
a t  l e a s t  one m e a s u r a b l e  f e a t u r e ,  fo r  e x a m p le ,  a  b r o k e n  long  
b o n e  r e t a in in g  e i t h e r  th e  d i s t a l  o r  p r o x im a l  e p ip h y s i s .  A lth o u g h  
t h e r e  w e r e  a  n u m b e r  of c o m p le te  e x t r e m i ty  b o n e s  (m e ta p o d ia l  
b o n e s  a n d  p h a la n g e s )  f r o m  dog, c a t  an d  r a b b i t ,  none  of th e s e  
w a s  m e a s u r e d  a s  th e y  w o u ld  n o t have  c o n t r ib u te d  any  m o r e  
in f o r m a t io n  to th a t  a l r e a d y  o b ta in e d  f r o m  the  o th e r ,  l a r g e r  
b o n e s  of t h e s e  s p e c i e s .
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I, 2 N o n  m e a s u r a b l e  b o n e : S p e c i m e n s  l a c k i n g  m e a s u r a b l e  f e a t u r e s ,  
f o r  e x a m p l e ,  the  s p l i n t e r e d  sh a f t s  of long  b o n e s ,  a n d  b o n e s  
f r o m  j u v e n i l e s  an d  s u b - a d u l t s  w i th  u n f u s e d  (d e t a c h e d )  e p i p h y s e s .  
S u c h  s p e c i m e n t s  w e r e  s t i l l  i m p o r t a n t  to th e  s tudy  a s  th e y  
p r o v i d e d  d e t a i l s  r e l a t i n g  to b u t c h e r y  p r a c t i c e  a n d  p a t h o l o g i c a l  
c o n d i t i o n s .
A c lc n o w le d g e m e n t  sh o u ld  be  m a d e  to the  t h r e e  s tu d e n t s  w ho  w e r e  
r e s p o n s i b l e  f o r  c a r r y i n g  ou t  the  p r e l i m i n a r y  s o r t i n g  of  t h e  f a u n a l  
r e m a i n s  a c c o r d i n g  to s p e c i e s  an d  p a r t  of s k e l e to n .  M i s s  L i n d a  M. S lo a n  
a n d  M r .  A l i s t a i r  D. M o r t o n  w o r k e d  on the  m a t e r i a l  on a  f u l l - t i m e  b a s i s  
b e t w e e n  11th D e c e m b e r ,  1972 to 8 th  J a n u a r y ,  1973, an d  M r .  R o g e r  J o n e s  
(now a t  th e  D, o.  E .  A n c i e n t  M o n u m e n t s  L a b o r a t o r y ,  F o r t r e s s  H o u s e ,  
London)  w ho  s u b s e q u e n t l y  took  o v e r ,  w o r k i n g  p a r t - t i m e  f r o m  22nd 
O c t o b e r ,  1973 to  10th D e c e m b e r  1973. H ad  i t  n o t  b e e n  f o r  t h e i r  e f f o r t s ,  
m y  t a s k  of  a n a l y s i n g  an d  i n t e r p r e t i n g  the  d a t a  f r o m  the  m a t e r i a l  w o u ld  
h a v e  b e e n  v e r y  m u c h  m o r e  d i f f i cu l t .  A l th o u g h  m a n y  b o x e s  of u n w a s h e d  
a n d  un  s o r t e d  b o n e  r e m a i n e d  to b e  d e a l t  w i th ,  I w a s  a b l e  t o  s t a r t  a l m o s t  
i m m e d i a t e l y  w i th  the  s e c o n d  s t a g e  of s o r t i n g  in to  g r o u p s  o f  m e a s u r a b l e  
a n d  n o n  m e a s u r a b l e  b o n e .
M e a s u r e m e n t s  w e r e  t a k e n  f r o m  th e  s p e c i m e n s  c o m p r i s i n g  g r o u p  1 . 1 
u s i n g  d i a l  c a l i p e r s  (M i tu toyo  no.  505 - 635, r a n g e  3 0 0 m m  w i t h  d ia l  
g r a d u a t i o n s  of 0.  0 5 m m )  a n d  fo l lo w e d  t h o s e  d e s c r i b e d  in t h e  w o r k s  
by  von  d e n  D r i e s c h  (1974, 1976). F o r  l i n e a r  m e a s u r e m e n t s  o v e r  
3 0 0 m m  a n d  f o r  m e a s u r i n g  the  h o r n  c o r e s  of c a t t l e  a n d  s h e e p ,  a  
f l e x i b l e  t a p e  m e a s u r e  w a s  e m p lo y e d .  In  o r d e r  to e s t a b l i s h  t h e  l e v e l  
of a c c u r a c y  of m e a s u r e m e n t ,  s e l e c t e d  s p e c i m e n s  of s h e e p  l i m b  
b o n e s  ( r a d i u s  & h u m e r u s )  w e r e  m e a s u r e d  f o r  a  s ec o n d  t i m e  a f t e r  one  
y e a r  a n d  the  fo l low ing  r e s u l t s  o b t a i n e d :
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R a d i u s :  P r o x i m a l  w id th
O u t  of  a s a m p l e  of 30 s p e c i m e n s  f r o m  d e p o s i t  1 : -  
16 h a d  the  s a m e  m e a s u r e m e n t
9 h a d  a  0. 1 m m  d i f f e r e n c e  b e tw e e n  th e  1st  and  2nd m e a s u r e m e n t  
2 h a d  a  0, 2 m m  " ” " u
2 h a d  a 0, 3 m m  " " '» u u
* 1 h a d  a  2. 1 m m  " ” *’ •' n
R a n g e  o f  d i s c r e p a n c y  ( d i f f e r e n c e  e x p r e s s e d  a s  % o r i g i n a l  
m e a s u r e m e n t ) :
0% to 1% (p lus  1 s p e c i m e n  w i th  a  7% e r r o r * )
M e a n  0. 21%
^ R e p r e s e n t e d  an  e r r o r  m a d e  w h i l s t  r e c o r d i n g  th e  da ta .
H u m e r u s : D i s t a l  w id th
O u t  o f  a  s a m p l e  of  30 s p e c i m e n s  f r o m  d e p o s i t  23 : - 
3 h a d  the  s a m e  m e a s u r e m e n t
9 h a d  a  0. 1 m m  d i f f e r e n c e  b e tw e e n  the  1s t  and  2nd m e a s u r e m e n t  
3 h a d  a 0. 2 m m
1 h a d  a  0. 3 m m  
5 h a d  a  0. 4 m m  
3 h a d  a  0. 5 m m
2 h a d  a  0. 6 m m  
2 h a d  a  0. 7 m m  
1 h a d  a  0. 8 m m  
1 h a d  a  1. 1 m m
R a n g e  of  d i s c r e p a n c y  ( d i f f e r e n c e  e x p r e s s e d  as  % o r i g i n a l  
m e a s u r e m e n t ) - :  0% to 4% M e a n  1%
The  i n c o n s i s t e n c i e s  found  on c o m p a r i n g  th e  s e c o n d  s e t  of m e a s u r e m e n t s  
w i th  th e  o r i g i n a l  d a t a  r e f l e c t e d  th e  d i f f i c u l t i e s  of  l o c a t i n g  an d  r e p e a t i n g  
the  m e a s u r e m e n t s  on p r e c i s e l y  th e  s a m e  p o i n t s .  W i th  the  h u m e r u s ,  the  
o c c a s i o n a l  p r e s e n c e  of b o n y  o u t g r o w t h s  ( e x o s t o s e s )  a n d  ' i r r e g u l a r i t i e s *  
in s h a p e  of  the  a r t i c u l a r  c o n d y le s  m e a n t  t h a t  m e a s u r e m e n t  of  the  w id th  
a c r o s s  th e  d i s t a l  e p i p h y s i s  c o u ld  n o t  a l w a y s  b e  t a k e n  w i th  th e  r e q u i r e d  
d e g r e e  of  p r e c i s i o n ,  u n l ik e  m e a s u r e m e n t  of the  p r o x i m a l  w i d t h  of the
_________________   -___ _JR_____________ ________________________________
r a d i u s .
A l l  tlie s o r t e d  b one  w a s  w e ig h e d  in o r d e r  t h a t  the  r e l a t i v e  p r o p o r t i o n  
of m a t e r i a l  r e p r e s e n t e d  by e a c h  of the  c a t e g o r i e s  I, II and  III cou ld  be  
c a l c u l a t e d .  T h e  b a g s  of s c r a p  m a t e r i a l ,  a l s o  th o s e  co n ta in in g  the 
r i b s  an d  v e r t e b r a e ,  w^ere w e ig h e d  in bu lk  u s in g  a  S a l t e r  s p r i n g  b a l a n c e  
(no .  23500 ,  r a n g e  501b) and  the  w e ig h t s  c o n v e r t e d  to Kg. O t h e r  bone  
m a t e r i a l  w a s  w e ig h e d  u s i n g  a M ikro -D 'o f t  b a l a n c e  ( r a n g e  6 KG).
A s  the  m a m m a l i a n  r e m a i n s  f r o m  B a y n a r d ' s  C a s t l e  w e r e  to b e  in c lu d ed  
in  the  c o l l e c t i o n  of a r c h a e o z o o l o g i c a l  m a t e r i a l  h e ld  by  the  B r i t i s h  
M u s e u m  ( N a t u r a l  H i s t o r y ) ,  a l l  the  s p e c i m e n s  e x a m i n e d ,  b u t  ex c lud ing  
t h o s e  in c a t e g o r i e s  II & III (i. e . the  s c r a p ,  r i b s ,  and  v e r t e b r a e ) ,  
w e r e  a s s i g n e d  the  fo l low ing  r e g i s t r a t i o n  n u m b e r s :
A R C  1975. 6000 to 1975. 11195 
A R C  1976. 6000 to 1976. 6575 :
A  d e t a i l e d  l i s t  o f  th e  c o l l e c t i o n  is h e ld  on f i l e  by the  E l e c t r o n i c  D a ta  
P r o c e s s i n g  S e c t i o n  of th e  B M  (NH), and f o r m s  p a r t  of  th e  c o m p u t e r  - 
b a s e d  c a t a l o g u e  c u r r e n t l y  b e in g  c o m p i l e d  by  D r .  J .  C l u t t o n - B r o c k  
in c o l l a b o r a t i o n  w i th  D r .  D. B. W i l l i a m s  ( s e e  C l u t t o n - B r o c k ,  1975),
A n y  b o n e  e x h ib i t i n g  c r a c k s  o r  s u r f a c e  f l ak ing  w a s  t r e a t e d  w i t h  P .  V. A. 
( V in a m u l  9146, 50% s o lu t io n  w i th  d i s t i l l e d  w a t e r ) .  A l l  t h e  f a u n a l  r e m a i n s  
w e r e  p a c k e d  in to  l a b e l l e d ,  c a r d b o a r d  b o x e s  w h ic h  w e r e  th e n  s t o r e d  in 
the  o s t e o l o g y  r o o m  a t  th e  B M  (NH).
To o b ta in  a  p i c t u r e  of the  p r o p o r t i o n s  o f  the  d i f f e r e n t  s p e c i e s  r e p r e s e n t e d  
by  the  s k e l e t a l  r e m a i n s  in  the  a r c h a e o l o g i c a l  r e c o r d ,  a r c h a e o z o o l o g i s t s  
h a v e  p r e v i o u s l y  u s e d  e i t h e r  th e  n u m b e r  of  i d e n t i f i e d  s p e c i m e n s  o r  
e s t i m a t e s  of the  m i n i m u m  n u m b e r  o f  i n d iv id u a l s  p e r  s p e c i e s ,  a s  
d i s c u s s e d  by  C h a p l in  (1971, p. 63 -75 ) .  The  v a l id i t y  of s u c h  a n  a p p r o a c h  
h a s  b e e n  i n c r e a s i n g l y  q u e s t i o n e d  and  th e  l i m i t a t i o n s  to  s u c h  m e t h o d s  
s u m m a r i s e d  by  P a y n e  (1972b, p.  68-71) an d  U e r p m a n n  (1973).  The  
c o n c e p t  of  th e  m i n i m u m  n u m b e r  of in d iv id u a l s  an d  i t s  b a s i s  f o r  d e r i v i n g  
the  p r o p o r t i o n s  of  the  d i f f e r e n t  s p e c i e s  i s ,  I b e l i e v e ,  p a r t i c u l a r l y  
i n a p p r o p r i a t e  to th e  s tu d y  of f a u n a l  r e m a i n s  f r o m  the  u r b a n  d u m p s  s u c h
19.
a s  th o s e  u n c o v e r e d  on the  s i t e  of B a y n a r d ' s  C a s t l e .  T h e r e  a r e  t h r e e  
m a i n  r e a s o n s  f o r  t h i s ,  f i r s t l y ,  a p a r t  f r o m  s i e v e d  s a m p l e s ,  th e  o f ten  
u n c o n t r o l l e d  r e c o v e r y  of the  bone  ( ' r andom *  co l lec t io n )  m e a n s  t h a t  the  
s a m p l e s  s e n t  to the  a r c h a e o z o o l o g i s t  a r e  n o t  t r u l y  r e p r e s e n t a t i v e  of 
the  c o n t e n t s  of  the  d u m p s ,  and  a r e  u s u a l l y  b i a s e d  in f a v o u r  o f  the  
l a r g e r  b o n e s  f r o m  the  l a r g e r  s p e c i e s .  Second ly ,  the  v e r y  l a r g e  q u a n t i t i e s  
of  bone  f r o m  s u c h  d e p o s i t s  u s u a l l y  r e n d e r s  the  e x e r c i s e  of c a l c u l a t i n g  
th e  m i n i m u m  n u m b e r  of in d iv id u a ls  i m p r a c t i c a b l e .  T h i r d l y ,  e v en  
w h e n  th i s  v a l u e  c a n  be e s t a b l i s h e d ,  the  d i v e r s i t y  of s o u r c e s  o f  the  
b o n e  (h o u s e h o ld ,  s l a u g h t e r - y a r d  and  w o r k s h o p  e t c . )  m a k e s  i n t e r ­
p r e t a t i o n  o f  the  r e s u l t s  v e r y  d i f f icu l t .  B u t c h e r y  p r a c t i c e s  c a n  a l so  
be  a n  i m p o r t a n t  f a c t o r  in d e t e r m i n i n g  the  c o m p o s i t i o n  of b o n e  in a 
r u b b i s h  d u m p  an d  can ,  in c e r t a i n  i n s t a n c e s ,  r e s t r i c t  t h e  v a l i d i t y  of th e  
i n f o r m a t i o n  r e l a t i n g  to d i e t  g le an e d  f r o m  th e  e s t i m a t e s  of  th e  
m i n i m u m  n u m b e r  of in d iv id u a ls  fo r  the  m e a t - y i e l d i n g  s p e c i e s .  T h i s  
a s p e c t  w a s  n e a t l y  d e m o n s t r a t e d  by  G u l lday  (1970) in h i s  a n a l y s i s  of the  
f a u n a l  r e m a i n s  f r o m  F o r t  L i g o n i e r ,  an 18th c e n t u r y  B r i t i s h  a r m y  f o r t  
s i t u a t e d  b e t w e e n  C a r l i s l e  and  P i t t s b u r g h .  T h e  c a l c u l a t e d  v a l u e  f o r  
the  q u a n t i t y  of m e a t  c o n s u m e d ,  d e r i v e d  f r o m  the  e s t i m a t i o n  o f  the  
m i n i m u m  n u m b e r  of in d iv id u a l s  m u l t i p l i e d  by e s t i m a t e s  o f  u s e a b l e  
m e a t ,  w o u ld  h a v e  s u s t a i n e d  the  fu l l  c o m p l i m e n t  of  s o l d i e r s  f o r  j u s t  
one  d a y ,  w h e r e a s  the c o n t e m p o r a r y  r e c o r d s  showed  t h a t  th e  f o r t  had  
b e e n  c o n t i n u o u s l y  o c c u p ie d  b e tw e e n  1758 an d  1766. Inc luded  in the  l i s t  
of  p r o v i s i o n s  s u p p l i e d  to th e  m e n  a t  th e  f o r t  d u r in g  th i s  p e r i o d  w e r e  
l a r g e  q u a n t i t i e s  o f  b o n e d  s a l t  p o r k ,  an  i t e m  w h ic h  had  le f t  no  
a r c h a e o l o g i c a l  t r a c e .
F o r  the  r e a s o n s  d i s c u s s e d  h e r e ,  I did  no t  a t t e m p t  to d e r i v e  a n  e s t i m a t e  
of th e  m i n i m u m  q^f in d iv id u a ls  f o r  e a c h  of the  s p e c i e s  id e n t i f i e d  f r o m  
the  m a t e r i a l  f r o m  B a y n a r d ' s  C a s t l e ,  I n s t e a d ,  g r e a t e r  e m p h a s i s  w a s  
p l a c e d  on th e  s tu d y  of the  a n i m a l s  t h e m s e l v e s ,  and  a l s o  on s u c h  a s p e c t s  
a s  b u t c h e r y  a n d  bone  - w o r k i n g ,  a s  w e l l  a s  an  a s s e s s m e n t  of t h e  r e l a t i v e  
p r o p o r t i o n s  of w i ld  a n d  d o m e s t i c  a n i m a l s  iden t i f ied ,  b a s e d  on the  w e igh t  
of t h e i r  s k e l e t a l  r e m a i n s  r e c o v e r e d  f r o m  the  s i e v e d  s a m p l e s .
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T h e  r e p o r t  on the  a n a l y s i s  i s  p r e s e n t e d  b e lo w  ( s e c t i o n  3).  T h e  
n o m e n c l a t u r e  u s e d  t h r o u g h o u t  to d e s c r i b e  v a r i o u s  f e a t u r e s  o f  the  
i n d iv id u a l  b o n e s  f r o m  th e  d i f f e r e n t  s p e c i e s  i d e n t i f i e d  is  b a s e d  on 
th a t  g iv e n  in  the  w o r k s  of  B a r o n e  et  a l  (1973); H u g h es  & D r a n s f i e l d  
(1953); S c h m i d  (1972) and  S i s s o n  (1964).
2. 3 P r o c e s s i n g  the  c o l l e c t e d  d a ta  by m e a n s  of  an  e l e c t r o n i c  
d ig i t a l  c o m p u t e r .  _____________ ____________________
B e f o r e  th e  m e a s u r e m e n t s  and  o b s e r v a t i o n s  c o l l e c t e d  f r o m  the
m a m m a l i a n  b o n e s  cou ld  be  i n t e r p r e t e d ,  th i s  i n f o r m a t i o n  h a d  f i r s t
to b e  p r o c e s s e d  i. e. s o r t e d ,  s u m m a r i s e d  an d  t a b u l a t e d .  T h e  s u m m a r y
of  the  d a t a  i s  g iv en  in s e c t i o n  4.
To h a n d l e  the  l a r g e  a m o u n t  of d a ta  c o l l e c t e d  f r o m  the s k e l e t a l  r e m a i n s  
o f  c a t t l e ,  s h e e p  and  pig ( o v e r  4 0 ,0 0 0  m e a s u r e m e n t s )  r e q u i r e d  the  u s e  
of  th e  V a r i a n  c o m p u t e r  a t  the  BM  (NH). A l th o u g h  s e v e r a l  w e e k s  w e r e  
s p e n t  p l a n n i n g  the  o p e r a t i o n a l  p r o c e d u r e  to b e  fo l lo w ed ,  a n d  w i th  w r i t i n g  
a n d  t e s t i n g  the  c o m p u t e r  p r o g r a m s ,  the  p r o c e s s i n g  of the  i n f o r m a t i o n  
b y  m e a n s  of  the  c o m p u t e r  r e q u i r e d  l e s s  e f f o r t  and  l e s s  t i m e  t h a n  w ou ld  
h a v e  b e e n  n e e d e d  if m a n u a l ,  m e c h a n i c a l  o r  p u n c h e d - c a r d  d a t a  p r o c e s s i n g  
m e t h o d s  h a d  b e e n  e m p l o y e d .  F o r  th e  m u c h  s m a l l e r  q u a n t i ty  of  bone  
f r o m  c a t ,  dog, r a b b i t ,  r a t  and  d e e r ,  h o w e v e r ,  the  i n f o r m a t i o n  col lected , ,  
w a s  p r o c e s s e d  by  h and  a n d  the  s t a t i s t i c a l  a n a l y s i s  p e r f o r m e d  w i th  the  
a id  of  a  d e s k - t o p  c a l c u l a t o r .
F i g u r e  3 sh o w s  th e  p r o c e d u r e  fo l low ed  in the  p r o c e s s i n g  of th e  d a ta .  
E s s e n t i a l l y  the  s y s t e m  can  be  s u b d iv id e d  in to  th e  fo l low ing  t h r e e  s e c t i o n s :
1. R e c o r d i n g  the  d a t a
2.  T r a n s c r i p t i o n  and s c r e e n i n g  of th e  d a t a
3. P r o c e s s i n g  the  d a ta  by c o m p u t e r
Talcing e a c h  of t h e s e  s e c t i o n s  in tu rn :
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FIG.3
P r o c e d u r e  f o r  p r o c e s s i n g  d a t a  b y  c o m p u t e r
D a t a
s c r e e n e d
1.  I n f o r m a t i o n  c o l l e c t e d ,  
b o n e  s p e c i m e n s  e x a m i n e d  
a n d  m e a s u r e d
>
A l t e r n a t i v e  p r o c e d u r e
V
V
2 .  D a t a  h a n d  w r i t t e n  o n t o  
p r i n t e d  c o d i n g  f o r m s
V
C o m p u t e r i s e d  c a l i p e r s *
V
V
V
3 .  D a t a  t r a n s f e r e d  o n t o  
p a p e r - t a p e
▼
V
4 .  P a p e r - t a p e  f e d  i n t o  
c o m p u t e r
V
V
5 .  P r o g r a m m e  f e d  i n t o  
c o m p u t e r
V
______ V_______
6 .  D a t a  p r o c e s s e d ,  i n f o r m a t i o n  
s o r t e d  a n d  t a b u l a t e d
U s e  o f  c o m p u t e r i s e d  
c a l i p e r s  e n a b l e s  s t a g e s  
2  &  3  t o  b e  b y p a s s e d ,  
r e s u l t i n g  i n ;
( a )  t i m e  s a v i n g
( b )  e l i m i n a t i o n  o f  
t r a n s c r i p t i o n  e r r o r s
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Fi .qu re  4 : F o r t r a n  cod ing  f o r m .
4(a) F i x e d  f o r m a t  u s e d  in r e c o r d i n g  d a t a
4(b) E x a m p l e  of a c o m p l e t e d  cod ing  f o r m
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JOB NAME
carpa l s
FORTRAN
CODING
FORM
20 25 30 35 45 50 55 60 45 70 73 75 80
21 A 1 4-14- R 2 3 8  3 71,-8 ~ 3 1  -3 '  35^11 7 / - 6 W MM A u 7 5 - 5 2321 A 1 263 R 2 0 5 '  1 63-1 5 8 - 3 3 7  6 2 1 - 6 3 6 -2 A/N MM s 6 7 -5 23
21 A 1 2 84- R 7 . 0 1 ’ S 6 / * / 5 8 - 7 3 7 - 7 2 7 - 1 3 7 - 7 A/M MM M u 6 7 -6 23
21 A 1 116 R 117-2 6 0 - 0 5 5 - 8 3 2 - 6 2 7 - 2 3 7 -2 A/M MM A .11 61-5 23
21 A 1 256 R 116-2 5 1 -7 5 7  1 37*1 2 7 - 5 3 3 -5 MM MM M « 65-7 23
21 A 1 252 R 2 0 0 -2 6 /  -1 5 7 - 5 3 7 -2 2 8  9 3 5  7 MM MM X u 63 7 23
21 A 1 122 R 188* 1 6"0-8 5 6 -2 33-3 27-1 3 3  8 MM MM M 11 61 -2 23
21 A 1 210 R 208-3 60- 7 62  8 3 7 - 7 3 0 -1 3 6 -0 XA MM X . u 69-8 23
21 A 1 211 R 208-2 63 2 6/,-1 3 5 -6 2 8 - 7 35-1 MM MM X 11 66-2 23
21 A 1 185 R 1 83-5 5 7 - 7 52-1 3 7  2 2 5 2 3 0 -  1 MM MM X H 58-7 23
21 A 1 2 5 0 R 118-8 5 1 1 61.-6 33- / .31-1 37-3 MM MM X 11 62-1 23
21 A 1 261 R 206- 4- 60-7 5 6  5 3 7 -3 27- 6 3 3 - 0 MM MMX 11 67-5 23
21 A 1 261 R 2 0 5 - 6 6 " / - 6 58  2 33-1 2 8 - 6 3 3 - 6 MM MM X . (1 6? "7 23
21 A 1 2 3 6 R 116- 1 60-8 57*7 37 -3 27 2 37 -0 MM MMX M 6 2 5 23
21 A 1 24-2 R 181-9 51 -0 60 5 3 2  1 3 0 - 5 3 5 -1 MM KR X (1 63-0 2 3
21 A 1 2 1 7 R 116-6 66-0 6 1 -7 35-1 ,28-1 31-8 X/4 KP X u 7 7 - 7 23
21 A 1 216 R 2 06 . 62 -5 61,'7 37-1 28-1 3 7  7 MM MM X . (1 65-0 23
P r o c e s s in g  the  c o l le c te d  d a ta  (con tinued)
1 " R e c o r d i n g  the  d a ta
T h e  d a t a  c o l l e c t e d  w e r e  r e c o r d e d  on s t a n d a r d  80 c o lu m n  cod ing  f o r m s  
a c c o r d i n g  to a f ixed  f o r m a t  ( F i g u r e  4a) ,  T h e  80 c o lu m n s  w e r e  g ro u p e d  
in to  19 f i e l d s ,  e a c h  f ie ld  h e ld  e i t h e r  q u a n t i t a t i v e  d a t a  o r  q u a l i t a t i v e  
i n f o r m a t i o n  (in n u m e r i c  o r  in a lp h a b e t i c  code) .  Th is  a r r a n g e m e n t  of 
f ix e d  l e n g th  f i e ld s ,  s e p a r a t e d  by  a s p a c e  a f t e r  e a c h  f i e ld  f a c i l i t a t e d  
c n e c k in g  of the  r e c o r d e d  i n f o r m a t io n .  E a c h  r o w  ( t h e r e  a r e  25 to a 
c o d in g  f o r m ,  and  e a c h  is r e f e r r e d  to a s  a r e c o r d )  w a s  u s e d  to ho ld  the  
i n f o r m a t i o n  r e l a t i n g  to a s in g le  bone  s p e c i m e n .  An e x a m p l e  of a 
c o m p l e t e d  coding  f o r m ,  f o r  c a t t l e  m e t a c a r p a l  b o n e s  f r o m  d e p o s i t  23, is  
s h o w n  in F i g u r e  4b.
By  c o d in g  w i th  a lp h ab e t i c  c h a r a c t e r s  I n s t e a d  of in n u m e r i c  f o r m ,  d e t a i l s  
o f  p a th o lo g y ,  b u t c h e r y  and bone  a l t e r a t i o n  on the  r e c o r d  s h e e t s  and on 
th e  f i n a l  c o m p u t e r  prin t . r  ou t  w e r e  m o r e  e a s i l y  i n t e r p r e t e d  w i th o u t  
c o n t in u a l  r e f e r e n c e  to the  k e y s .  A s  I w r o t e  m y  own p r o g r a m s ,  
p r o v i s i o n  w a s  m a d e  fo r  h and l ing  the  two f o r m s  of cod ing .  A n u m b e r  
of c o m p u t e r  p r o g r a m  p a c k a g e s  c u r r e n t l y  a v a i l a b l e ,  h o w e v e r ,  w i l l  no t  
r e a d i l y  a c c e p t  da ta  p r e s e n t e d  in th i s  w a y  an d  had  t h e s e  b e e n  e m p lo y e d ,  
a l l  i n f o r m a t i o n  would  have  had  to be  e n co d e d  in n u m e r i c  f o r m  w i th  a 
d e c o d in g  s u b r o u t in e  w r i t t e n  in to  the  m a i n  p r o g r a m  to t r a n s l a t e  c e r t a i n  
e l e m e n t s  of  the  output into the  r e q u i r e d  a lp h a b e t i c  code.
2, The  t r a n s c r i p t i o n  and s c r e e n i n g  of the  d a ta
I n f o r m a t i o n  r e c o r d e d  on the  coding f o r m s  w a s  t r a n s f e r r e d  b y  m e a n s  
of  a  F l e x o w r i t e r  onto punched  p a p e r - t a p e ,  p r i o r  to b e in g  fed  into the 
c o m p u t e r .
T h e  a c c u r a c y  of the  output f r o m  any  d a ta  p r o c e s s i n g  s y s t e m ,  and  f r o m  
3 j^Q-y" s u b s e q u e n t  da ta  a n a l y s i s ,  is d ep en d a n t  on the  r e l i a b i l i t y  o f  the  
i n f o r m a t i o n  fed  into the c o m p u t e r  and  a s  l a r g e  q u a n t i t i e s  of d a ta  w i l l  
i n e v i t a b l y  con ta in  som e  e r r o r s ,  d a ta  p r o c e s s i n g  s y s t e m s  m u s t  t h e r e f o r e
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I n c o r p o r a t e  s o m e  f o r m  of d a t a  s c r e e n i n g .  A p a r t  f r o m  th e  o c c a s i o n a l  
f a i l u r e  to r e c o r d  m e a s u r e m e n t s  a c c u r a t e l y ,  the  p r i n c i p a l  s o u r c e  of 
e r r o r  l i e s  in the  t r a n s c r i p t i o n  s t a g e  w hen  the  d a t a  a r e  b e in g  c o p i e d  f r o m  
the  cod ing  f o r m s  onto p u n c h e d  p a p e r - t a p e .  I t  w a s  a t  th i s  s t a g e  t h e r e f o r e  
t h a t  I c a r r i e d  out the  m o s t  s t r i n g e n t  c h ec k in g  p r o c e d u r e ,  e a c h  e n t r y  
on  the ty p e d  copy p r o d u c e d  b y  the  F l e x o w r i t e r  d u r in g  the  o p e r a t i o n  of 
t r a n s c r i p t i o n  w a s  v e r i f i e d  a g a i n s t  th e  i n f o r m a t i o n  w r i t t e n  on  the  cod ing  
f o r m ,  t il ls  p r o c e d u r e  b e in g  c a r r i e d  out m a n u a l l y ,  A  c o m p u t e r  p r o g r a m  
to d e t e c t  g r o s s  e r r o r s  ( s e e  A p p en d ix  A,  P r o g r a m  Two, g r o s s  e r r o r  
c o n t r o l ) ,  b a s e d  on the m e t h o d  d e s c r i b e d  by  N a u s  (1975, p ,  41), w as  h o w e v e r  
e m p l o y e d  to s c r e e n  the  m e a s u r e m e n t s  t a k e n  f r o m  the  s a m p l e  of  192 
c o m p l e t e  m e t a c a r p a l  b o n e s  f r o m  d e p o s i t s  1 and  23, F o r  a  g i v e n  s e t  of 
o b s e r v a t i o n s  on a v a r i a t e ,  one o r  m o r e  of t h e s e  m a y  a p p e a r  to  be  
e x t r e m e  o r  u n u s u a l ,  t h e s e  o u t l i e r s  c an  be  r e a d i l y  i s o l a t e d  i f  the  
o b s e r v a t i o n s  of th e  v a r i a t e  a r e  a s s u m e d  to h a v e  a  n o r m a l  d i s t r i b u t i o n .  
L a r g e  b o d i e s  of  d a t a  w i th  m a n y  v a r i a b l e s ,  a s  f o r  e x a m p l e  t h e  d a ta  
r e l a t i n g  to  the  s a m p l e  of c a t t l e  m e t a c a r p a l  b o n e s ,  u s u a l l y  h a v e  to be  
s c r e e n e d  by the  c o m p u t e r  a s  m a n u a l  c h e c k in g  is  t e d i o u s ,  t i m e - c o n s u m i n g  
and ,  in s o m e  i n s t a n c e s ,  o f ten  i m p r a c t i c a l .
H a d  th e y  b e e n  c o n s i d e r e d  n e c e s s a r y ,  o t h e r  s c r e e n i n g  p r o c e d u r e s  cou ld  
ha v e  b e e n  b u i l t  in to  the  d a t a  p r o  c e s  s in g  s y s t e m .  F o r  e x a m p l e ,  the  r e c o r d  
f o r  a c o m p l e t e  s p e c i m e n  sh o u ld  a lw a y s  c o n ta i n  v a lu e s  f o r  a l l  the  
v a r i â t e s  w h i l e  a f r a g m e n t e d  bone  w i l l  only  c o n t r i b u t e  one  o r  tvm v a l u e s ,  
a p r o g r a m  can  t h e r e f o r e  b e  w r i t t e n  to  c h e c k  t h a t  t h i s  is  so .  W i th  
b r o k e n  o r  b u t c h e r e d  s p e c i m e n s  th e  r e c o r d  c a n  b e  s c a n n e d  b y  th e  c o m p u t e r  
to e n s u r e  t h a t  th e  a v a i l a b l e  m e a s u r e m e n t s  t a k e n  h a v e  b e e n  p l a c e d  in the  
c o r r e c t  f i e l d s  on th e  cod ing  f o r m .  F o r  e x a m p l e ,  the  c h a r a c t e r  ' J ‘ In 
f i e ld  4 ( d e g r e e  of f r a g m e n t a t i o n )  on one  of m y  r e c o r d i n g  s h e e t s  d e n o ted  
a  long  b o n e  th a t  had  l o s t  i t s  p r o x i m a l  e p i p h y s i s  and  p a r t  of t h e  sh a f t .
A s  s u c h  a s p e c i m e n  cou ld  only  h a v e  p r o v i d e d  v a l u e s  f o r  f i e l d s  10 & 12 
(w id th  a c r o s s  the  d i s t a l  e p i p h y s i s  a n d  d i s t a l  e p i p h y s i a l  d e p th  r e s p e c t i v e l y )  
an y  o t h e r  m e a s u r e m e n t  p r e s e n t  in t h a t  r e c o r d  w o u ld  b e  e r r o n e o u s .
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3, P r o c e s s i n g  th e  d a t a  by c o m p u t e r
D a ta  f e d  in to  the  B M  (NH) c o m p u t e r  w e r e  t e m p o r a r i l y  h e ld  in s t o r e  
by  b e in g  a s s i g n e d  e i t h e r  to one of the  a v a i l a b le ,  d i s c s  o r  to m a g n e t i c  
t a p e .  A s  an  a s t e r i s k  (an  a lp h a b e t i c  c h a r a c t e r )  had  b e e n  u s e d  to  d e n o te  
a m i s s i n g  v a lu e  of v a r i a t e ,  a  s p e c i a l  p r o g r a m  ( s e e  A p p e n d ix  A ,  P r o g r a m  
One) t h a t  c o n v e r t e d  th i s  in to  a  n u m e r i c  c h a r a c t e r  ( - 9 9 .  9) h a d  to  be  
w r i t t e n ;  only  w h e n  th i s  t r a n s f o r m a t i o n  had  b e e n  c o m p l e t e d  w e r e  the  
d a t a  a c c e p t e d  by  th e  c o m p u t e r .  E a c h  l in e  of i n f o r m a t i o n  e n t e r i n g  the  
c o m p u t e r  w a s  d i s p l a y e d  on a  V i s u a l  D i s p l a y  U ni t .  T h i s  a l l o w e d  the  
d a t a  f low to be  m o n i t e r e d ,  e n ab l in g  e r r o n e o u s  e n t r i e s  to b e  d e t e c t e d  
and ,  a t  the  s a m e  t i m e ,  p r o v i d e d  an  o p p o r tu n i ty  to c h e c k  to  e n s u r e  
t h a t  t h e r e  w a s  no  m a l f u n c t io n in g  of the  p a p e r - t a p e  r e a d e r  on the  
m a c h i n e .
F o l l o w i n g  th e  i n s t r u c t i o n s  l a i d  down In the  p r e p a r e d  p r o g r a m s ,  
s e l e c t e d  e l e m e n t s  of the  d a t a  w e r e  th e n  r e t r i e v e d  f r o m  s t o r a g e ,  p r o c e s s e d  
a n d  the  r e s u l t s  m a d e  a v a i l a b l e  in th e  f o r m  of a p r i n t e d  s h e e t  p r o d u c e d  
b y  a L I n e - p r i n t e r .  P r i n t e d  in A p p e n d ix  A in t h i s  t h e s i s  a r e  th e  c o m p u t e r  
p r o g r a m s  u s e d  to p r o c e s s  the  i n f o r m a t i o n  r e l a t i n g  to th e  m a m m a l i a n  b o n e  
m a t e r i a l  f r o m  B a y n a r d ' s  C a s t l e ,  a l l  a r e  w r i t t e n  in s t a n d a r d  F o r t r a n  IV.
In  o r d e r  to  s e t  t h e m  out c l e a r l y  an d  c o r r e c t l y ,  e a c h  of th e  p r o g r a m s  
shown in A p p e n d ix  A w a s  r e p r o d u c e d  by  the  m u s e u m ' s  F l e x o w r i t e r  
f r o m  th e  o r i g i n a l  p u n c h e d  p a p e r - t a p e s .
T he  p r o c e s s i n g  w a s  c a r r i e d  ou t  in two s e p a r a t e  s t e p s  i. e .  in two r u n s  
on th e  c o m p u t e r .  F i r s t  the  q u a l i t a t i v e  i n f o r m a t i o n  r e l a t i n g  to c o m p l e t e ­
n e s s  of b o n e  s p e c i m e n ,  and  e v i d e n c e  of b u t c h e r y  and  bone  a l t e r a t i o n s  
(b u r n in g  and  gnaw ing  e t c . )  w a s  e x t r a c t e d  f r o m  the  m a g n e t i c  d i s c  (o r  
f r o m  th e  m a g n e t i c  t a p e ) ,  s o r t e d  a c c o r d i n g  to d e p o s i t ,  s p e c i e s ,  a g e  of 
in d iv id u a l  a n d  p a r t  of s k e l e t o n ,  an d  th e n  s u m m a r i s e d  ( s e e  P r o g r a m  
T h r e e ,  m a i n  s o r t i n g  p r o g r a m ) .  In  the  s e c o n d  s t e p  the  n u m e r i c a l  d a t a  
I. e.  the  m e a s u r e m e n t s  t a k e n  f r o m  the bone  s p e c i m e n s ,  w e r e  r e t r i e v e d  
f r o m  s t o r a g e ,  s o r t e d  a s  b e f o r e  a n d ,  u s i n g  th e  o b s e r v a t i o n s  on  e a c h
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v a r i a t e ,  the  m e a n ,  r a n g e ,  s t a n d a r d  d e v ia t i o n  and  n u m b e r  of v a lu e s  
r e c o r d e d  w e r e  c a l c u l a t e d  ( s e e  P r o g r a m  F o u r ,  s u m m a r y  p r o g r a m  fo r  
n u m e r i c a l  da ta ) .  F o r  the  c o m p l e t e  c a t t l e  m e t a c a r p a l  b o n e s ,  th e  
h e ig h t  a t  th e  w i t h e r s  w a s  a l s o  c a l c u l a t e d  ( s e e  P r o g r a m  F iv e )  u s in g  
the m e t h o d s  of F o c k  an d  B o e s s n e c k ,  a s  d e s c r i b e d  by C l a s o n  (1967, 
p .  103) an d  von  den  D r i e s c h  & B o e s s n e c k  (1974, p.  336).
F u t u r e  d e v e l o p m e n t s  In th e  f i e ld  of a u t o m a t i c  d a t a  p r o c e s s i n g .
T he  r e c e n t  a c q u i s i t i o n  by  the  C e n t r a l  S e r v i c e s  D e p a r t m e n t  o f  the  
BM  (NH) of the  c o m p o n e n t s  fo r  b u i ld in g  an e l e c t r o n i c  d i g i t a l  m e a s u r i n g  
d e v ic e  (o r  c o m p u t e r i s e d  c a l i p e r s )  w i l l  u n d o u b te d ly  r e v o l u t i o n i s e  the  
c o l l e c t i o n  a n d  p r o c e s s i n g  of o s t e o m e t r i c  d a t a  a t  the  m u s e u m .  W i th  
e l e c t r o n i c  m e a s u r i n g  e q u ip m e n t  the  a c t u a l  s e q u e n c e  o f  d a t a  p r o c e s s i n g  
d e s c r i b e d  p r e v i o u s l y  w i l l  r e m a i n  u n c h a n g e d  b u t  the  t a s k  of p r e p a r i n g  
m e a s u r e m e n t s  f o r  input to the  c o m p u t e r  w i l l  be  g r e a t l y  s i m p l i f i e d  
( s e e  F i g u r e  3, a l t e r n a t i v e  p r o c e d u r e ) .
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3. R EPO R T ON THE NLAMM.M,IAN REML^INS
3. 1 I n t r o d u c t i o n
Laa.
A  t o t a l  of  11, 381 m a m m a ^ b o n e s  w e r e  i d e n t i f i e d  an d  m e a s u r e d .  A s  
the  s p e c i m e n s  w e r e  to be  i n c lu d e d  In the  c o l l e c t i o n  of a r c h a e o z o o l o g i c a l  
m a t e r i a l  h e ld  by the  BM(NH),  d e t a i l s  of the  r e m a i n s  w e r e  e n t e r e d  into  
the  m u s e u m ' s  c o m p u t e r - b a s e d  c a t a lo g u e  ( s e e  s e c t i o n  2. 2 a b o v e ) .  I w a s  
t h e r e f o r e  a b le  to  o b ta in ,  on  r e q u e s t  to the  E l e c t r o n i c  D a t a  P r o c e s s i n g  
S e c t io n  of the  B M  (NH), a  c o m p u t e r  p r i n t - o u t  w h ic h  l i s t e d  a l l  the  b o n e s  
w h ic h  h a d  b e e n  id e n t i f i e d ,  a r r a n g e d  a c c o r d i n g  to d e p o s i t  a n d  s p e c i e s .  
A c k n o w l e d g e m e n t  sh o u ld  be  m a d e  to  D r  R. F .  E a s tw o o d  and  M r .  G. C. 
M a c P h e r s o n  of th e  E D P  s e c t i o n ,  BM(NH) who w e r e  r e s p o n s i b l e  fo r  
p r o c e s s i n g  the  i n f o r m a t i o n  a n d  p r o d u c i n g  th e  p r i n t - o u t .  S e l e c t e d  
e n t r i e s  f r o m  th i s  l i s t  h a v e  b e e n  s u m m a r i s e d  in  T a b le  1, w h i c h  s h o w s  
th e  n u m b e r  of b o n e s  f r o m  e a c h  of the  m a j o r  d u m p s  of r u b b i s h .  D e t a i l s  
of the  m a m m a ^ b o n e s  f r o m  th e  o t h e r ,  s m a l l e r  d e p o s i t s  h a v e  b e e n  
o m i t t e d  f r o m  the  tab le ;  f o r  i n f o r m a t i o n  on t h e s e  f in d s  s e e  u n d e r  th e  
s e p a r a t e  t a b l e s  f o r  e a c h  s p e c i e s  in  s e c t i o n  3. 2 b e low .
A l l  b o n e  th a t  h a d  b e e n  r e c o v e r e d  f r o m  th e  s i t e  t h r o u g h  s i e v i n g  w a s  
w e i g h e d ,  a  s y n o p s i s  of th e  r e c o r d e d  d a t a  b e in g  p r e s e n t e d  in  T a b le  2.
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T a b le  1: N u m b e r  of b o n e s  f r o m  e a c h  of th e  m a m m a l i a n  s p e c i e s  id e n t i f ie d .
M a jo r  d u m p s  of r u b b i s h  on ly .
C a s t l e  p i t s D o c k  b a s i n City  d e b r i s S e c o n d a r y  d u m p s
c.  1520 AD c. 1499-1500 AD c, m i d  14th m o s t l y  c .  13th
1 & 23 88 89 100
cen t ,  AD 
250
c en t ,  AD 
5000
1. D o m e s t i c  
s p e c i e s :
h o r s e 2 1 1 18 0 9
c a t t l e 973 399 78 1099 226 243
s h e e p 1363 524 112 1458 354 208
g o a t 0 0 0 4 12 8
Pïg 279 152 39 749 391 448
dog 138 (1) 1 2 83 (1) 2 2
c a t 39 260 (3) 0 53 18 N E
r a b b i t 690 (1) 139 (1) 61 346 (1) 29 N E
2. W i ld  
s p e c i e s
E l k 0 . 0 0 1 0 W
R e d  d e e r 2 0 0 2 2 N E
F a l l o w  d e e r 75 9 1 22 13 N E
R o e  d e e r 0 0 0 0 0 1
h a r e 6 2 0 2 6 N E
B l a c k  r a t 10 6 1 22 7 N E
J h e d g e h o g 0 1 1 0 0 N E
I House mouse 0 15(1) 0 0 0 N E
1
3. H u m a n : 1 0 0 2 0 2
T o ta l : 3578 1509 296 3861 1060 921
Key:  1. S e c o n d a r y  d u m p s :  N u m b e r s  of b o n e  r e f e r  to  s e l e c t e d  s a m p l e s
only .
N E  B o n e s  of t h i s  s p e c i e s  w e r e  no t  e x a m i n e d .
  V a lu e s  u n d e r l i n e d  in c lu d e  n u m b e r  of b o n e s  f r o m  a r t i c u l a t e d
s k e l e t o n s .
( ) N u m b e r  of a r t i c u l a t e d  s k e l e t o n s  r e c o v e r e d
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T a b le  2: W e ig h t  of m a m m a l i a n  b o n e  r e c o v e r e d .  S ie v e d  d e p o s i t s  on ly .
A l l  w e ig h t s  a r e  g iv en  in g r a m s .
D e p o s i t s  1 & 23 
C.1520 AD
D e p o s i t  89 
c.  1499-1500 AD
I. I D E N T I F I A B L E  B O N E :
1 , 1 M e a s u r a b l e  bone
h o r s e
c a t t l e
s h e e p
p ig
dog
c a t
r a b b i t  
R e d  d e e r  
F a l l o w  d e e r  
h a r e
B l a c k  r a t  
h e d g e h o g
258
103025
30913
5464
1528
164
934
600
3017
16
13
 0
145932
36
4662
1258
606
2
0
80
0
15
0
1
____2
6662
1. 2 N on  m e a s u r a b l e  bone
c a t t l e
s h e e p
p ig
dog,  c a t  & r a b b i t
II RIBS k  V E R T E B R A E
III S C R A P
34719 
7444 
2251 
646 
45 060 
59835
69851
W e ig h t s  in c lu d e d  
in  v a lu e  f o r  
c a t e g o r y  III ( s c r a p )
6223 
8750
T o t a l  w e i g h t  of a l l  bone: 3 2 0 ,6 7 8 2 1 , 6 3 5
P r o p o r t i o n  of  m a t e r i a l  r e p r e s e n t e d  by  e a c h  c a t e g o r y  ( e x p r e s s e d  a s  % 
t o t a l  w e ig h t ) :
C a t e g o r y
I . 1 I d e n t i f i a b l e  ( m e a s u r a b l e )  bone
II. R i b s  & V e r t e b r a e
I. 2 I d e n t i f i a b l e  (non m e a s u r a b l e )  
bone  & III.  S c r a p
D e p o s i t s  1 & 23 
45% 
19%
36%
D e p o s i t  89 
31% 
29%
40%
30
3 , 2 T he s p e c i e s  Id en ti f ied
The a n i m a l  r e m a i n s  a r e  d e s c r i b e d  in  s y s t e m a t i c  o r d e r  u n d e r  s p e c i e s ;  
D O M E S T IC  S P E C I E S : ^
(l) H O RS E E q u u s  ( d o m e s t i c )
C o m p a r e d  w i th  the  l a r g e  q u a n t i ty  of bone  f r o m  c a t t l e ,  s h e e p  and  p ig ,  
t h e r e  w e r e  r e l a t i v e l y  few h o r s e  b o n e s  ( T a b le  1), on ly  32 s p e c i m e n s  
b e i n g  id e n t i f i e d  (T a b le  3), M o s t  of t h e s e  c a m e  f r o m  the  d o c k  b a s i n  
d u m p  ( d e p o s i t  100), w h i l s t  on ly  two w e r e  fo u n d  in th e  ' r o b b e r  p i t s '  
( d e p o s i t s  1 & 23) i n s i d e  the  w a l l s  of th e  c a s t l e ,  and  none  f r o m  the  c i ty  
d e b r i s  ( d e p o s i t  250),
1. In a c c o r d a n c e  w i th  the  m o d i f i c a t i o n  to the  s y s t e m  of
z o o l o g i c a l  n o m e n c la tu r e  p r o p o s e d  by  G r o v e s  (1971), I 
h a v e  no t  u s e d  s u b s p e c i f i c  n a m e s  f o r  the  d o m e s t i c  
a n i m a l s .
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T a b le  3: H o r s e .  N u m b e r  of b o n e s  id e n t i f ie d  an d  e x a m in e d .
s k u l l
m a x i l l a
m a n d i b l e
to o th
s c a p u la  
h u m e r u s  
r a d i u s  
u l n a
C a s t l e  p i t s  D ock  b a s i n  City  d e b r i s  S e c o n d a r y  d u m p s
c.  15 20 AD c,  1499-1500 AD c. m i d  14th m o s t l y  c ,1 3 th
1 & 23 88 89 100
1
1 2
2
1
c en t .  AD 
250
cen t .  AD 
5000
4
1
i n n o m i n a t e
f e m u r
t ib i a
c a l c a n e u m
t a l u s
m e t a p o d i a  
p h a l a n x  1 
p h a l a n x  2 
ho o f  c o r e
v e r t e b r a
To ta l : 18
Key: 1. S e c o n d a r y  d u m p s  : N u m b e r s  o f  b o n e  r e f e r  to  s e l e c t e d  s p e c i m e n s
only .
O t h e r  d e p o s i t s :
D e p o s i t  80 c.  15th c e n t u r y  AD m a n d i b l e  1
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T h i s  s c a r c i t y  o f  s k e l e t a l  r e m a i n s  of  h o r s e  i s  due in p a r t  to  the  
f a c t  t i iat  h o r s e - f l e s h  w a s  no t  e a t e n  in the  l a t e  m e d i e v a l  p e r i o d ,  
a s  d i s c u s s e d  b e lo w .  I t  i s  a l s o  to  be  e x p e c t e d  t h a t  an  u r b a n  s i t e  
s u c h  a s  B a y n a r d ' s  C a s t l e  w i l l  y i e l d  low n u m b e r s  of e q u id  b o n e s ,  
a n d  is  a r e f l e c t i o n  of the  m e t h o d  of d i s p o s a l  of d e a d ,  o r  s l a u g h t e r e d  
h o r s e s .  The  d i s p o s a l  of a  r o t t i n g  h o r s e  c a r c a s s  in a  r e f u s e  du m p  
s i t u a t e d  c l o s e  to  h u m a n  h a b i t a t i o n  w o u ld  n o t  h a v e  b e e n  a  r e g u l a r  o r  
a l l o w a b l e  p r a c t i c e  in m e d i e v a l  t i m e s .  A s  e a r l y  as  the  t h i r t e e n t h  
c e n t u r y  AD, an e x t e n s i v e  o r g a n i s a t i o n  h a d  b e e n  s e t  up  In th e  C i ty  
of L o n d o n  c h a r g e d  w i th  the  t a s k  of i m p r o v i n g  th e  l e v e l s  o f  h y g ie n e  
a n d  s a n i t a t i o n .  U n d e r  the  d i r e c t i o n  of th e  m a y o r  a n d  a l d e r m e n ,  th e  
l o c a l  a u t h o r i t i e s  w e r e  e m p o w e r e d  to i m p o s e  s e v e r e  f i n e s  on  p e r s o n s  
who h a d  i l l e g a l l y  d u m p e d  a n y  o b nox ious  r e f u s e  w h ic h  w a s  l i k e l y  to 
c a u s e  o f f en ce  a n d  a t h r e a t  to  th e  h e a l t h  of th e  in h a b i t a n t s  (S ab ine ,  
1 9 3 7 ), O ld ,  r e d u n d a n t  h o r s e s  w o u ld  p r o b a b l y  t h e r e f o r e  h a v e  b e e n  
s e n t  to the  n e a r e s t  k n a c k e r s  y a r d ,  a n d  o n ly  a  few  o f  th e  d i s c a r d e d ,  
d e f l e s h e d  b o n e s  w o u ld  e v e n tu a l l y  f ind  t h e i r  w a y  in to  th e  r u b b i s h  
d u m p s .
U nl ike  the  b o n e s  of  c a t t l e ,  s h e e p  an d  p ig ,  t h o s e  of h o r s e  d i d  n o t  
d i s p l a y  b u t c h e r y  m a r k s ,  an d  a s  s t a t e d  a b o v e  h o r s e - m e a t  w a s  not 
an  i t e m  in the  d i e t  of l a t e  m e d i e v a l / e a r l y  T u d o r  m a n .  D u r i n g  the  
m e d i e v a l  p e r i o d ,  the  c o n s u m p t i o n  of h o r s e - f l e s h  w a s  r i g o r o u s l y  
o p p o s e d  by  the  R o m a n  C a th o l i c  C h u r c h  ( C l a s o n ,  1967, p.  60),  an d  
F y n e s  M o r y s o n  in 1617 AD (q u o te d  in W i l s o n ,  1973, p. 71) o b s e r v e d  
th a t  ' o n ly  the  w i ld  I r i s h  w i l l  f e e d  upon  h o r s e s  dy ing  o f  t h e m s e l v e s ,  
n o t  o n ly  upon  s m a l l  y /an t  of  f l e s h ,  bu t  e v e n  f o r  p l e a s u r e ' .  H o r s e - 
m e a t  m a y  h a v e  b e e n  fed  to dogs  a s  the  fo l lo w in g  s p e c i m e n s  f r o m  
B a y n a r d ' s  C a s t l e  e x h ib i t e d  p e r f o r a t i o n  h o l e s  m a d e  by  the  t e e t h  of 
dogs  ( s e e  B o n n i c h s e n ,  1973): -
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Pveg. N o . B o n e  D e s c r ip t io n
75.  9941 h u m e r u s  p r o x i m a l  e p ip h y s i s  p a r t i a l l y
d e s t r o y e d  by  gnaw ing
7 5 . 9 9 4 8  s c a p u l a  edge  of  b l a d e  s p l i n t e r e d
75. 6489 u l n a  o l e c r a n o n  g n a w ed
A l l  s p e c i m e n s  f r o m  d e p o s i t  100
M a n y  a u t h o r s  h a v e  r e c o g n i s e d  the  v a lu e  o f  the  w e a r  p a t t e r n s  
sh o w n  by  the  i n c i s o r  t e e t h  w h e n  e s t a b l i s h i n g  the  a g e  o f  a  p a r t i c u l a r  
h o r s e ,  s e e  f o r  i n s t a n c e ;  Y o u a t t  (1855, p .  194-209) ;  M i l e s  (1890, 
p.  106-109);  HMSO (1908, p.  35 -45 )  a n d  S i l v e r  (1971, p. 2 9 2 -2 9 3 ) .
U s i n g  t h e s e  w o r k s  a n d  by  c o m p a r i s o n  w i t h  th e  c o l l e c t i o n  of m a n d i b l e s  
of  le iown a g e  a t  the  B M  (NH), the  a g e s  of the  in d iv id u a l s  r e p r e s e n t e d  
by  the  f r a g m e n t  of p r e m a x i l l a  b one  ( s p e c i m e n  7 5 . 9 9 4 6 ,  d e p o s i t  100) 
and  the  c o m p l e t e  m a n d i b u l a r  r a m u s  ( s p e c i m e n  7 5 . 9 9 4 5 ,  d e p o s i t  80) 
w e r e  e s t a b l i s h e d ; -
P r e m a x i l l a
U p p e r  c o r n e r  i n c i s o r  (I 3) in fu l l  w e a r  w i t h  ' G a l v a y n e ' s  m a r k '  (a 
g r o o v e - l i k e  d e p r e s s i o n  on the  o u t e r  s u r f a c e )  j u s t  v i s i b l e .  I n c i s o r  
long ,  p r o j e c t i n g  f o r w a r d s  a n d  'h o o k ed '  in  a p p e a r a n c e .  C a n in e  
t ip  b lu n t  (w orn ) .
A ge :  A p p r o x i m a t e l y  11 y e a r s .
L e f t  m a n d i b u l a r  r a m u s
C o m p l e t e  denti t ion ;,  c h e e k  t e e t h  fu l ly  e r u p t e d  w i th  the  b i t i n g  s u r f a c e  
( t a b le )  in  w e a r .  T a b le  of i n c i s o r  r o w  l e v e l ,  c o r n e r  i n c i s o r  (I 3) in 
fu l l  w e a r .
M a r k  ( in fund ibu lum )  s t i l l  p r e s e n t  in  I 2 & I 3.
Age: A p p r o x i m a t e l y  6 to 7 y e a r s .
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U s L x ig  the  c r i t e r i a  d e s c r i b e d  by  S i s s o n  (1964, p. I ll) and  by  
c o m p r i s o n  w i th  the  p e l v e s  of k now n  s e x  a t  the  BM(NH),  th e  
i n n o m i n a t e  bone  ( s p e c i m e n  7 5 ,9 9 4 7 )  f r o m  d e p o s i t  100 w a s  
i d e n t i f i e d  a s  p o s s i b l y  m a l e .  B o th  the  p r e m a x i l l a  an d  m a n d i b u l a r  
r a m u s  h a d  w e l l  d e v e lo p e d  c an in e  t e e t h ,  w h ic h  a r e  on ly  to be 
found  in the  m a l e  an d  c a s t r a t e .
F o r  e a c h  of the  c o m p l e t e  l i m b  b o n e s  ( h u m e r u s  &c m e t a c a r p a l  bone)  
the  h e i g h t  a t  th e  w i t h e r s  w a s  c a l c u l a t e d  a f t e r  the  m e t h o d  of 
K i e s e w a l t e r  (1888) : -
R e g .  No.  Bone  H e i g h t  a t  the  w i t h e r s
7 5 .9 9 4 1  h u m e r u s  139 c m  = a p p r o x .  13. 7 h a n d s
75.  9942 m e t a c a r p a l  b o n e  144 c m  = a p p r o x .  14. 2 h a n d s
(1 h a n d  = 101. 6 m m )
A l th o u g h  t h e r e  i s  no  a b s o l u t e  a n d  d i r e c t  r e l a t i o n s h i p  b e t w e e n  h o o f  
s i z e  an d  h e ig h t ,  w h e r e  s i z e  o f  ho o f  m a y  v a r y  e v en  b e t w e e n  
in d i v i d u a l s  of th e  s a m e  h e ig h t ,  a g e  a n d  b r e e d  ( L i t t a u e r ,  1975, p e r  s .  
c o m m . ) ,  i t  w a s  a p p a r e n t  f r o m  c o m p a r i n g  the  fo u r  c o m p l e t e  h o r s e s h o e s  
( s p e c i m e n s  75 .10837 to 75 .10840*)  f r o m  th e  d o ck  b a s i n  a g a i n s t  
m o d e r n  e x a m p l e s  ( F i g u r e  5) t h a t  th e y  h a d  b e l o n g e d  to  s m a l l / m e d i u m  
s i z e d  h o r s e s .
I t  w a s  d u r i n g  th e  T u d o r  p e r i o d  th a t  r e p e a t e d  a t t e m p t s  w e r e  m a d e  
to u p g r a d e  th e  E n g l i s h  h o r s e - s t o c k .  In  o r d e r  to p r e v e n t  b r e e d i n g  
f r o m  the  u n d e s i r a b l e  a n i m a l s ,  H e n r y  VIII in an  a c t  of p a r l i a m e n t  
(A c t  27,  1536 AD) r e q u i r e d  t h a t  m a r e s  u s e d  fo r  b r e e d i n g  p u r p o s e s  
h a d  to  be  a t  l e a s t  13 h a n d s  in  s t a t u r e ,  a n d  s e r v e d  by  s t a l l i o n s  no t  
l e s s  th a n  14 h a n d s .  F u r t h e r  l e g i s l a t i o n  (Ac t  38,  1541 AD) p r o h i b i t e d  
the  d e p a s t u r i n g  on c o m m o n  l a n d  of  s t a l l i o n s  o v e r  two y e a r s  of  a g e  
who  w e r e  u n d e r  15 h a n d s  ( M i l e s ,  1890, p.  54; T r o w - S m i t h ,  1957, 
p .  254).  In  s p i t e  o f  t h e s e  an d  s u b s e q u e n t  a c t s  a i m e d  a t  r e s t r i c t i n g  
th e  b r e e d i n g  a n d  r e a r i n g  o f  s m a l l  h o r s e s ,  t h e s e  m e a s u r e s  p r o v e d  
to be  i n e f f e c t i v e ,  an d  the  a v e r a g e  h e ig h t  a t  th e  w i t h e r s ,  e x c e p t  f o r
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t h o s e  a n i m a l s  b r e d  f r o m  i m p o r t e d  s to c k ,  r e m a i n e d  a t  a b o u t  13 h an d s  
un t i l  w e l l  in to  the  s e v e n t e e n t h  c e n t u r y  (Dent h  G o o d a l l ,  1962, p. 143),
In  th e  f o u r t e e n t h  an d  f i f t e e n th  c e n t u r i e s  AD, h o r s e s  w e r e  k e p t  in 
s t a b l e s  l o c a t e d  in the  l a n e s  down to the  w a t e r f r o n t  of the  T h a m e s ,  
t h e s e  a n i m a l s  b e in g  e m p l o y e d  to c a r t  v a r i o u s  m e r c h a n d i s e  to  and  
f r o m  the  w h a r f  n e a r  B a y n a r d ’s C a s t l e  and  the  quay  a t  Q u e e n - H y t h e  
(S ab in e ,  1937).  I t  is  p o s s i b l e  t h a t  s o m e  of the  b o n e s  f r o m  th e  dock  
b a s i n  d u m p  a r e  the  r e m a i n s  of t h e s e  c a r t  an d  p a c k - h o r s e s .
* R e g . N o s ,  r e f e r  to p o l y e s t e r  r e s i n  c a s t s  h e ld  b y  th e  B M  (NH), 
the  o r i g i n a l  h o r s e s h o e s  a r e  the  p r o p e r t y  of  th e  M u s e u m  o f  L o n d o n .
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( 2 ) C A T T L E Bos  ( d o m e s t i c )
O v e r  3, 014 b o n e s  of c a t t l e  w e r e  i d e n t i f i e d  a n d  e x a m i n e d .  A l l  p a r t s  
o f  the  s k e l e t o n  a r e  r e p r e s e n t e d  ( T a b le  4.1) and ,  a s  w i l l  b e  d i s c u s s e d  
l a t e r ,  t i n s  s u g g e s t s  t h a t  th e  m a t e r i a l  r e c o v e r e d  is  the  d i s c a r d e d  bone  
r e f u s e  f r o m  s l a u g h t e r - y a r d ,  h o u s e h o ld  an d  w o r k s h o p .
T a b le  4: C a t t l e ,  N u m b e r  of  b o n e s  id e n t i f i e d  an d  e x a m i n e d .
4 .1 M a j o r  d u m p s  of r u b b i s h
D o ck  b a s i nC a s t l e  p i t s  
c. 1520 AD
City  d e b r i s  S e c o n d a r y  d u m p s
c. 1499-1500 AD c . m i d  14th
cen t .  AD
m o s t l y  c.  13th 
c e n t .  AD
1 & 23 88 89 100 250 5000
h o r n - 3 12
h o r n  c o r e 5 - - 20 1 3
s k u l l 10 7 - 96 35 1
m a x i l l a 24 5 3 37 - 3
m a n d i b l e 26 4 6 79 19 8
to o th 53 2 9 72 - -
s capula. 23 20 4 32 15 -
h u m e r u s 47 38 9 47 24 7
r a d i u s 50 21 4 56 28 16
u l n a - 1 3 11 - -
i n n o m i n a t e 13 2 - 41 14 8
f e m u r 21 35 8 56 17 6
p a t e l l a 4 - - 2 - -
t i b i a 18 16 7 36 8 9
c a l c a n e u m 17 10 5 37 5 17
t a l u s 12 7 2 29 3 12
2
Toot b o n e 52 - - 25 - -
m e t a p o d i a 389 110 1 223 57 87
p h a lan x ^ 117 15 7 60 - 65
p h a l a n x  2 45 9 5 51 - -
hcj>of c o r e 41 17 5 62 - 1
v e r t e b r a 6+ 6+ "Xf 5 + * *
r i b * 71 + * 10 +
b one * * *
T o ta l : 973 399 78 1099 226 243
Key:  1. S e c o n d a r y  d u m p s :  N u m b e r s  of  b o n e  r e f e r  to  s e l e c t e d  s a m p l e s
only .
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K ey  (con t in u ed )
2. F o o t  bone:  C a r p a l -  a n d  t a r s a l  - b o n es
+ S a m p l e  only ,  e x a m i n e d  f o r  e v id e n c e  of b u t c h e r y
V e r t e b r a e ,  r i b s  & bone  f r a g m e n t s  ( s c r a p ) ;  l a r g e  
n u m b e r s  p r e s e n t  b u t  n o t  e x a m i n e d .
4 . 2  O t h e r , s m a l l e r  d e p o s i t s  c o n ta in in g  c a t t l e  b o n e s
D e p o s i t D a te B o n e  N u m b e r  of b o n e s
3 c.  e a r l y  16th c en t .  AD c a l c a n e u m 3
m e t a c a r p a l  bone 12
m e t a t a r s a l  bone 1
10 c. e a r l y  16th c en t ,  AD m e t a c a r p a l  bone 4
57 & 58 c .  15th c en t ,  AD h o r n  c o r e 2
70 c ,  15th c e n t ,  AD h o r n  c o r e 4
s k u l l 1
m a n d i b l e 1
81 c .  15th c e n t .  AD h o r n  c o r e 4
m e t a c a r p a l  b one 3
T o t a l 35
T h e  r e s u l t s  of th e  a n a l y s e s  c a r r i e d  out on the  m e t r i c a l  d a t a  c o l l e c t e d  f r o m  
th e  c a t t l e  b o n e s  a r e  p r e s e n t e d  h e r e : -
Sex  d i f f e r e n t i a t i o n
T h e  l a r g e  s a m p l e s  o f  m e t a p o d i a l  b o n e s  and  g r o u p s  of h o r n  c o r e s  p r o v i d e d  
a n  o p p o r t u n i t y  to t e s t  e x i s t i n g  m e t h o d s  u s e d  to  d i s t i n g u i s h  t h e  s e x e s .
M e t a c a r p a l  b o n e s :
M e t a c a r p a l  b o n e s  ( f o r e  c a n n o n  b o n e s )  of c a t t l e  a r e  k now n  to ex h ib i t  
m a r k e d  s e x u a l  d i m o r p h i s m ;  th e  b o n e  of the  m a l e  b e in g  m o r e  r o b u s t ,  
w i t h  the  s h a f t  w i d e r  in p r o p o r t i o n  to  the  l e n g t h  t h a n  t h a t  of  the  
f e m a l e  ( H a m m o n d ,  1948, p.  85). T h i s  d i f f e r e n c e  in  s i z e  a n d  s h a p e  
i s  r e l a t e d  to the  g r e a t e r  body  w e ig h t  of the  b u l l ,  a n d  e n a b l e s  the  
s e x e s  to be  r e a d i l y  i d e n t i f i e d .  T he  m a i n  p r o b l e m  w i t h  m e t a c a r p i  
f r o m  a r c h a e o l o g i c a l  s i t e s  i s  t h a t  th e  b o n e s  f r o m  c a s t r a t e s  m a y  a l s o
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be  p r e s e n t ,  bu t  m o s t  of t h e s e  can  b e  r e c o g n i s e d  by t h e i r  long  
a n d  s l e n d e r  a p p e a r a n c e .  C a s t r a t i o n  in the  young  b u l l  c a l f  
r e s u l t s  in th e  d e l a y e d  f u s io n  of the  d i s t a l  e p i p h y s i s  ( s e e  C hap l in ,  
1971, p. 81) an d  the  l e n g th  a t t a i n e d  by  th e  s h a f t  of th e  m e t a c a r p u s  
o f  the  a d u l t  ox  is  t h e r e f o r e  o f ten  c o n s i d e r a b l y  g r e a t e r  th a n  th a t  
of  e i t h e r  the  cow o r  b u l l .  S tu d ie s  of th e  m e t a c a r p a l  b o n e s  of 
m o d e r n  c a t t l e  of know n  a g e ,  s e x ,  b r e e d  a n d  p l a n e  of  n u t r i t i o n  
h a v e  d e m o n s t r a t e d  the  p o s s i b i l i t y  of d i s t i n g u i s h in g  b e t w e e n  m a l e ,  
f e m a l e  and  c a s t r a t e d  a n i m a l s  e i t h e r  by  a b s o lu t e  m e a s u r e m e n t  
( H ig h a m ,  1969) o r  by  e m p lo y in g  v a r i o u s  i n d ic e s  of s h a p e  (H o w ard ,  
1963; M e n n e r i c h ,  1968),
T h e  s u c c e s s f u l  s e g r e g a t i o n  of th e  s e x e s  of th e  c a t t l e  m e t a p o d i a l  
b o n e s  f r o m  the  Tr^Sldeb jerg  s i t e  a c h i e v e d  by H i g h a m  & M e s s a g e  
(1969) p r o m p t e d  m e  to c a r r y  out a  s i m i l a r  a n a y l s i s  on the  192 
c o m p l e t e  m e t a c a r p a l  b o n e s  f r o m  d e p o s i t s  1 & 23, B a y n a r d ' s  
C a s t l e  ( F i g u r e  6).
A s  th e  m e t a c a r p i  f r o m  t h e s e  d e p o s i t s  w e r e  a l l  f r o m  l a r g e  
s i z e d  c a t t l e ,  in  m a r k e d  c o n t r a s t  to  th e  a d m i x t u r e  of s m a l l ,  
m e d i u m  and  l a r g e  s i z e d  a n i m a l s  f r o m  d e p o s i t  100 ( s e e  F i g u r e  11), 
t h e  p r o b l e m  of d e c r e a s e d  s e x u a l  d i m o r p h i s m  w h ic h  is  known to 
b e  a s s o c i a t e d  w i th  th e  s m a l l e r  s i z e d  d o m e s t i c  c a t t l e  ( U e r p m a n n ,  
1973, p.  314) did n o t  a r i s e .  In  o r d e r  to s im p l i f y  tlie a n a l y s i s  
a n d  o b ta in  a m o r e  a c c u r a t e  p i c t u r e  of the  p r o p o r t i o n  o f  t h e  s e x e s ,  
on ly  the  m e a s u r e m e n t s  r e l a t i n g  to  s p e c i m e n s  w i th  f u s e d  d i s t a l  
e p i p h y s e s  (i,  e.  f r o m  a n i m a l s  o v e r  2 ^ - 3  y e a r s  of ag e )  w e r e  
u s e d ;  b o n e s  w i th  u n f u s e d  e p i p h y s e s  a r e  o f ten  no t  c o m p l e t e l y  
d e v e lo p e d  a n d  a s  a  r e s u l t  f a j l  to show c l e a r  e v id e n c e  o f  s e x u a l  
d i m o r p h i s m .
F i g u r e  7 sh o w s  the  two d i s t i n c t  g r o u p s  i s o l a t e d  f r o m  t h e  s a m p l e  
o f  m e t a c a r p i  f r o m  d e p o s i t  1 by  p lo t t in g  the  v a l u e s  of t h e  m a x i m u m
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d i s t a l  d i a p h y s i a l  w id th  a g a i n s t  t h o s e  of the  n a a x i m u m  d i s t a l  
e p i p h y s i a l  w id th .  In th e  d i a g r a m  the  t h e o r e t i c a l  95% c o n f id e n ce  
l i m i t s  of e a c h  g r o u p  a r e  d e l i n e a t e d  by  95% p e r c e n t i l e  e l l i p s e s ,  
the m e t h o d  of  c a l c u l a t i o n  is g iven  in A p p e n d ix  B .  P o i n t s  f a l l in g  
o u t s i d e  th e  e l l i p s e s  a r e  s p e c i m e n s  w i th  d i s t e n d e d  ( e x t r a  b ro a d )  
d i s t a l  c o n d y l e s ,  s u c h  b o n e s  b e in g  tho u g h t  to b e  f r o m  d r a u g h t  
o x e n  ( M e n n e r i c h ,  1968, p. 132; H a r c o u r t ,  1975, p e r s .  c o m m . ) .  
T h e r e  a r e  a p p a r e n t l y  few  b o n e s  of f e m a l e s  in  th e  s a m p l e .
In  o r d e r  to  v e r i f y  t h i s  i n t e r p r e t a t i o n ,  the  index  of ( m a x i m u m  
p r o x i m a l  w i d t h / l e ngth )  x  100 w a s  p l o t t e d  a g a i n s t  th e  in d e x  of 
( m i d  s h a f t  w i d t h / l e n g t h )  x  100, a s  d e s c r i b e d  b y  M e n n e r i c h  (1968).
In  the  r e s u l t a n t  s c a t t e r  d i a g r a m  ( F i g u r e  8) th e  f o u r  s p e c i m e n s  
o r i g i n a l l y  c l a s s i f i e d  a s  c o w s ,  p lu s  one  o t h e r ,  a r e  s e e n  to  l ie  
w i th in  the  b o u n d a r y  p r o p o s e d  by M e n n e r i c h  f o r  the  s e p a r a t i o n  
of  th e  f e m a l e s  f r o m  th e  m a l e s  a n d  c a s t r a t e s .  A s  th i s  t e ch n i q u e  
w a s  n o t  a b l e  to d i s t i n g u i s h  b e t w e e n  e n t i r e  and  c a s t r a t e d  m a l e s ,  
a  f u r t h e r  d i a g r a m  w a s  p r e p a r e d  ( F i g u r e  9) in w h ic h  t h e  in d e x  
of  ( m a x i m u m  p r o x i m a l  w i d t h / l e n g t h )  x  100 w a s  p l o t t e d  a g a i n s t  
a b s o l u t e  l e n g th .  In  F i g u r e  9 t h e r e  is  a  l a r g e ,  d i s t i n c t  c l u s t e r  
to th e  r i g h t  o f  the  p lo t  ( s e p a r a t e d  f r o m  the  s c a t t e r  of s p e c i m e n s  
th o u g h t  to b e  m a l e  a n d  f e m a l e  by  th e  b r o k e n  l in e ) .  T h e  l a r g e  
g r o u p  h a s  b e e n  i n t e r p r e t e d  a s  b e in g  th e  m e t a c a r p i  of o x en ,  on 
th e  b a s i s  t h a t ,  as  s t a t e d  a b o v e ,  the  b o n e  of  the  c a s t r a t e  i s  on 
a v e r a g e  m u c h  l o n g e r  t h a n  t h a t  of e i t h e r  th e  m a l e  of f e m a l e .  A  
c e r t a i n  a m o u n t  of o v e r l a p p i n g  i s ,  h o w e v e r ,  a p p a r e n t  f r o m  the  
d i a g r a m  w i th  11% of  th e  s p e c i m e n s  c l a s s i f i e d  a s  c a s t r a t e s  
f a l l i n g  w i th in  th e  r a n g e  of th e  m a l e s  an d  f e m a l e s .
A  s i m i l a r  a n a l y s i s  w a s  c o n d u c t e d  on th e  d a t a  r e l a t i n g  to th e  
118 c o m p l e t e  m e t a c a r p a l  b o n e s  f r o m  d e p o s i t  23.  On ly  n in e  
s p e c i m e n s  w e r e  i d e n t i f i e d  a s  f e m a l e s ,  t en  a s  m a l e s  a n d  the 
r e s t  a s  c a s t r a t e s ;  t h e r e f o r e  th e  p r o p o r t i o n  of th e  s e x e s  r e p r e s e n t e d  
by  the  m e t a c a r p i  of a d u l t  c a t t l e  f r o m  d e p o s i t s  1 8c 23 m a y  b e
41.
a s s e s s e d  a s :  -
7 % f e m a l e  : 9% m a l e  ; 84% c a s t r a t e
U n f o r t u n a t e l y  it  w a s  no t  p o s s i b l e  to c a r r y  out an  a n a l y s i s  on 
th e  m e t a c a r p i  f r o m  th e  dock  b a s i n  ( d e p o s i t s  88, 89 & 100) as  
a l m o s t  a l l  of t h e s e  h a d  b e e n  u s e d  in b o n e  w o r k i n g  a n d  w e r e  
t h e r e f o r e  i n c o m p l e t e ,  the s h a f t s  h av in g  b e e n  r e m o v e d  by  saw ing  
t h r o u g h  th e  p r o x i m a l  an d  d i s t a l  ends  ( s e e  s e c t i o n  3 . 4 ,  bone  
w o r k i n g ) .  A l s o ,  th e  p r e s e n c e  of b o n e s  f r o m  sm a l l ,  m e d i u m  
a n d  l a r g e  s i z e d  c a t t l e  i n v a l i d a t e d  s u c h  an a n a l y s i s ;  th e  c l e a r  
s e g r e g a t i o n  of th e  s e x e s  b e i n g  p r e c l u d e d  by  o v e r l a p p i n g  of  -, the  
d i m e n s i o n s  o f  the  m a l e s ,  f e m a l e s  and  c a s t r a t e s  f r o m  th e  
d i f f e r e n t  s i z e d  a n i m a l s .
42
F i g u r e  6: C a t t l e .  C o m p l e t e  m e t a c a r p a l  b o n e s  f r o m  d e p o s i t  23,
C.1520 AD.
To fa c e  page 43
o
FIG.7
70
Early Tudor cattle, Baynard s Castle (Deposit 1): 
Metacarpus, sex differentiation
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H o r n  c o r e s :
T h i r t y  s ix  h o r n  c o r e s  of c a t t l e  w e r e  r e c o v e r e d  ( T a b l e s  4 .1  &
4. 2), r a n g i n g  in the  l e n g t h  of the  p o s t e r i o r - d o r s a l  (o u te r )  c u r v e  
f r o m  64 to  400 m m ,  t h e r e  w a s  a l s o  c o n s i d e r a b l e  v a r i a t i o n  in 
s h a p e  of the  s p e c i m e n s .  T h e s e  d i f f e r e n c e s  In l e n g th  and  sh ap e  
w e r e  found  to b e  a s s o c i a t e d  w i th  s i z e  and  s e x  of Ind iv idua l  c a t t l e ,  
a s  d i s c u s s e d  b e lo w .
V a r i o u s  w o r k e r s  h a v e  i d e n t i f i e d  the  c o r e s  of b u l l s ,  cow s  and  
o x e n  on th e  b a s i s  of  s i z e  a n d  s h a p e  d i f f e r e n c e s  ( s e e  M e n n e r i c h ,  
1968; K u h n h o ld ,  1971), e i t h e r  by  a b s o l u t e  m e a s u r e m e n t  (C hap l in ,  
1971; E k m a n ,  1973) o r  by  e m p lo y in g  th e  index  of (p a in im u m  
d i a m e t e r  a t  the  b a s e / m a x i m u m  d i a m e t e r  a t  the  b a s e )  x  100 p lo t t e d  
a g a i n s t  b a s a l  c i r c u m f e r e n c e  (K n e ch t ,  1966; C la so n ,  1967). A 
r e c e n t  i n v e s t i g a t i o n  in to  98 h o r n  c o r e s  f r o m  the R o m a n  l e v e l ,  
A n g e l  C o u r t ,  L o n d o n  ( C l u t t o n - B r o c k  & A r m i t a g e ,  in p r e s s )  l e d  to 
th e  d e v e l o p m e n t  of a  n e w  s y s t e m  f o r  th e  c l a s s i f i c a t i o n  and  
d e s c r i p t i o n  o f  c a t t l e  h o r n  c o r e s  f r o m  a r c h a e o l o g i c a l  s i t e s  
( A r m i t a g e  & C l u t t o n - B r o c k ,  1976).  F r o m  the  s t a r t  of th e  
i n v e s t i g a t i o n  i t  w a s  a p p a r e n t  t h a t  s e x  c o u ld  no t  be  d e t e r m i n e d  
w i t h o u t  an  i n i t i a l  s o r t i n g  in to  g r o u p s  b a s e d  on l e n g th  of  th e  
o u t e r  c u r v e ,  a n d  th e  fo l lo w in g  g r o u p s  w e r e  t h e r e f o r e  p r o p o s e d : -
L e n g t h G ro u p
1. L e s s  th a n  9 6 m m S m a l l  h o r n e d
2. F r o m  96 - 150 m m S h o r t  h o rn ed .
3. F r o m  150 - 200 m m M e d i u m  h o r n e d
4. M o r e  th a n  200 m m Lo n g  h o r n e d
I t  s h o u ld  be  u n d e r s t o o d  th a t  the  l i m i t s  o f  the  r a n g e s  in l e n g th  
a d o p t e d  r e p r e s e n t  a r b i t r a r y  v a lu e s  t a k e n  f o r  c o n v en ie n c e  so 
t h a t  the  h o r n  c o r e s  m a y  be  d e s c r i b e d  p r e c i s e l y ;  t h e r e  is  no 
r e l a t i o n s h i p  b e t w e e n  the  d iv i s io n s  a s  d e f in e d  in the  s y s t e m  fo r
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c l a s s i f i c a t i o n  an d  the  m o d e r n  b r e e d  t i t l e s  of c a t t l e .  A f t e r  
t h e  c o r e s  h a v e  b e e n  a s s i g n e d  to t h e i r  r e s p e c t i v e  g r o u p s ,  the  
s e x  c a n  b e  d e t e r m i n e d  by  a  v i s u a l  a p p r a i s a l  of th e  s i z e ,  s h a p e ,  
c u r v a t u r e  and  a n g le  of a t t a c h m e n t  of th e  c o r e  to the  f r o n t a l  
b o n e .
I t  i s  n o t  a lw a y s  p o s s i b l e  to d i s t i n g u i s h  c l e a r l y  b e t w e e n  th e  h o r n  
c o r e s  of  o x en  a n d  t h o s e  of e i t h e r  cows  o r  b u l l s .  A l th o u g h  
c a s t r a t i o n  in young  b u l l  c a l v e s  l e a d s  to the  d e v e l o p m e n t  o f  a 
d i s t i n c t i v e  h o r n  in th e  a d u l t ,  the  d e g r e e  of m o d i f i c a t i o n  d e p en d s  
v e r y  m u c h  on t h e  a g e  a t  w h i c h  the  a n i m a l  w a s  c a s t r a t e d .  The  
e f f e c t s  a r e  g r e a t e r  w h e n  th e  a n i m a l  h a s  b e e n  o p e r a t e d  on d u r in g  
th e  f i r s t  w e e k s  a f t e r  b i r t h  w h i l s t  c a s t r a t i o n  on an  o l d e r  a n i m a l  
w i l l  h a v e  l i t t l e  i n f lu e n c e  on the  s i z e  o r  s h ap e  of th e  h o r n s .  The  
s i x t e e n t h  c e n t u r y  w r i t e r  on a g r i c u l t u r e ,  F i t z h e r b e r t  (1523), 
c o m m e n t e d  on th i s  by  s a y in g  th a t  if the  u s u a l  p r a c t i c e  of c a s t r a t i o n  
a t  10 -  20 d a y s  a f t e r  b i r t h  w a s  fo l lo w e d  th e n  the  'o x  s h a l l  be  the  
m o r e  h i g h e r  a n d  th e  l o n g e r  of body  a n d  the  l o n g e r  h o r n e d ' .  If  
h o w e v e r ,  c a s t r a t i o n  w a s  d e l a y e d  u n t i l  the  a n i m a l  w a s  o v e r  one  
y e a r  o f  a g e ,  'h e  s h a l l  b e  l e s s  of body  and  s h o r t e r  h o r n e d ' .
W i t h  b r o k e n  s p e c i m e n s ,  the  c o r e s  f r o m  j u v e n i l e s  (w i th  v e r y  l ig h t ,  
p o r o u s  bone )  an d  s m a l l e r  s i z e d  c a t t l e  i t  i s  o f ten  n o t  p o s s i b l e  to 
r e c o g n i s e  th e  s e x e s ,  w h i l s t  in the  c o r e s  f r o m  l a r g e  c a t t l e ,  
s e x u a l  d i f f e r e n c e s  c a n  b e  v e r y  m a r k e d  ( F i g u r e  10). .
T h e  c a t t l e  h o r n  c o r e s  f r o m  B a y n a r d ' s  C a s t l e  a r e  l i s t e d  be low  
a c c o r d i n g  to  the  n e w ly  d e v i s e d  s y s t e m ^ :
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D e p o s i t s  1&  23 
L o n g  h o r n e d  g roup :
D e p o s i t s  57 & 58 
L o n g  h o r n e d  g ro u p :  
M e d i u m  h o r n e d  g roup :
D e p o s i t  81
L o n g  h o r n e d  g roup :  
S h o r t  h o r n e d  g r o u p
D e p o s i t  100 
L o n g  h o r n e d  g ro u p :
M e d i u m  h o r n e d  g roup :
S h o r t  h o r n e d  g ro u p :
S m a l l  h o r n e d  g ro u p :
D e p o s i t  250 
S h o r t  h o r n e d  g r o u p ;
D e p o s i t  5000 
S h o r t  h o r n e d  g ro u p :
c. 1520 AD
1 a d u l t ,  bu l l  ( ? )
2 a d u l t ,  cow 
2 a d u l t ,  ox
c.  15th cen t .  AD
1 a d u l t ,  bu l l
1 a d u l t ,  ox 
1 a d u l t ,  s e x ?
c.  15th c en t .  AD
1 a d u l t ,  c o w /o x
1 a d u l t ,  cow
c .  1499 -  1500 AD
2 a d u l t ,  bu l l  
2 a d u l t ,  cow
1 a d u l t ,  ox
4 a d u l t ,  ox /  cow
2 a d u l t ,  s e x ?
1 a d u l t ,  cow
2 a d u l t ,  ox
2 a d u l t ,  cow
1 a d u l t ,  ox
2 j u v e n i l e ,  b u l l / o x
1 a d u l t ,  ox
c.  m i d  14th c en t .  AD
1 a d u l t ,  b u l l /  ox
c .  13th c en t .  AD
1 a d u l t ,  cow 
1 a d u l t ,  ox
1. F o o t n o t e : In  o r d e r  to t e s t  the  c l a s s i f i c a t i o n  b a s e d  on the  v i s u a l  
a p p r a i s a l ,  d a t a  f r o m  th e  h o r n  c o r e s  f r o m  B a y n a r d ' s  C a s t l e  
w e r e  e m p l o y e d  in a n u m e r i c a l  a n a l y s i s ,  c a r r i e d  ou t  in 
c o l l a b o r a t i o n  w i t h  M i s s  K a t h l e e n  M. Shaw ,  D ep t .  C e n t r a l  
S e r v i c e s ,  BM(NH) - s e e  A r m i t a g e  & C l u t t o n - B r o c k  (1976, 
A p p e n d i x  A) .  F r o m  th e  r e s u l t s  of t h e  a n a l y s i s  i t  w a s  ev id en t  
t h a t  th e  c a t e g o r i e s  b a s e d  on l e n g th  a n d  a s s e s s m e n t  of s e x  did 
s e p a r a t e  out a s  e x p e c t e d ,  a l th o u g h  the  c l u s t e r s  w e r e  no t  a lw ay s  
d i s c r e t e .
4P
F i g u r e  10: C a t t l e ,  long  h o r n e d  g r o u p .  H o r n  c o r e  of an ox.
(toj5), b u l l  ( c e n t r e )  and  cow (bo t tom ) .  D o c k  b a s i n  
d u m p ,  c,  1499-1500 AD.
S p e c i m e n s :  BM(NH) R e g .  N o s .  75.  8278,  7 5 .8 2 9 1  & 75 .  8279
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S ize
M e t a c a r p a l  bone:
F o r  the  c o m p l e t e  m e t a c a r p a l  b o n e s ,  th e  h e i g h t s  a t  the  w i t h e r s  
w e r e  c a l c u l a t e d  a f t e r  the  m e t h o d s  of B o e s s n e c k  (1956) and  F o c k  
(1966), in w h i c h  the  m a x i m u m  l e n g th  is  m u l t i p l i e d  by  a  g iven  
f a c t o r .  A s  a n a l y s i s  of th e  m e t a c a r p i  f r o m  d e p o s i t s  1 &  23 
r e v e a l e d  th a t  the  m a j o r i t y  w e r e  of o x en  ( s e e  above) ,  the  f a c t o r s  
u s e d  to  d e r i v e  t h i s  v a lu e  w e r e :  -
B o e s s n e c k  6 ,4 0
F o c k  6. 13
T h e s e  s a m e  f a c t o r s  c a n  a l s o  be  u s e d  w h e n  the  s e x  h a s  no t  b e e n  
e s t a b l i s h e d  ( s e e  C l a s o n ,  1967. p.  103) and  so  they  w e r e  a l s o  . 
a p p l i e d  to  th e  s p e c i m e n s  f r o m  th e  o t h e r  d u m p s .
A l th o u g h  i t  i s  now  know n  th a t  th e  f a c t o r s  a d v o c a t e d  by  B o e s s n e c k  
p r o d u c e  e s t i m a t e s  w h i c h  a r e  too  l a r g e  (von den D r i e s c h  & 
B o e s s n e c k ,  1974) the  f a c t o r  f o r  m e t a c a r p i  w a s  e m p lo y e d  to e n ab le  
a  c o m p a r i s o n  to  be  m a d e  b e t w e e n  th e  c a t t l e  f r o m  B a y n a r d ’s 
C a s t l e  a n d  t h o s e  f r o m  o t h e r  s i t e s ,  the  i n f o r m a t i o n  on w h ic h  
h a s  b e e n  p u b l i s h e d  in e a r l i e r  w o r k s ,  a n d  w h o s e  a u t h o r s  b a s e d  
t h e i r  e s t i m a t e s  of s t a t u r e  on th e  m e t h o d  of B o e s s n e c k .
T a b l e  5 s h o w s  the  c a l c u l a t ^ A  v a l u e s  f o r  th e  h e ig h t  a t  t h e  w i t h e r s ,  
v a l u e s  a r e  g iv e n  in  c m .
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T a b le  5; C a t t l e .  H e ig h t  a t  the  w i t h e r s .
D e p o s i t M e th o d No. s p e c i m e n s M ean R an g e
B a y n a r d ' s  C a s t l e ;
1 B o e s s n e c k 74 126. 0 1 1 4 .5  - 1 3 8 .2
F  o c k 74 1 2 0 .4 1 0 9 .5  - 1 3 2 .2
23 B o e s s n e c k 118 128. 7 113. 6 -  15 8 .1
F o c k 118 123. 1 108. 6 - 151. 1
88 & 100 B o e s s n e c k 8 115. 3 105. 3 -  1 2 7 .5
F o c k 8 110. 8 100. 8 - 1 2 2 .1
250 B o e s s n e c k 1 - 112. 1
F o c k 1 - 10 7 .5
5000 B o e s s n e c k 4 113. 2 108. 9 -  1 1 9 .0
M o d e r n  c a t t l e :
F o c k 4 1 0 8 .4 1 0 4 .3  -  1 1 4 .0
C h i l l i n g h a m , B o e s s n e c k 7 115 .1 " 1 1 1 .5  - 117. 6
cow  & b u l l F o c k 7 . 1 1 0 .2 1 0 6 .8  -  1 1 2 .7
C h a r t l e y ,  b u l l B o e s s n e c k 2 -  ' 133.  3 -  1 3 5 .9
F o c k 2 - 1 2 7 .7  -  1 3 0 .2
R e d  D a n i s h , B o e s  s n e c k 32 137. 6 126. 2 - 146. 1
cow F o c k 32 131. 6 120. 7 -  1 3 9 .7
C o m p a r i s o n  w i th  th e  m e t a c a r p i  of m o d e r n  c a t t l e  h e ld  by the  BM(NH) 
r e v e a l e d  t h a t  th e  c a t t l e  f r o m  d e p o s i t s  88 &c 100, 250 and  5000 w e r e  
s i m i l a r  in s t a t u r e  to p r e s e n t  day  C h i l l i n g h a m  c a t t l e ,  w h i l s t  t h o s e  f r o m  
d e p o s i t s  1 & 23 w e r e  m u c h  l a r g e r ,  b e in g  o f  s i m i l a r  s i z e  to C h a r t l e y  
c a t t l e .
T h e  d i f f e r e n c e  in the  s i z e  of  the  c a t t l e  f r o m  the  dock  b a s i n  d u m p  
( d e p o s i t s  88 & 100) an d  t h o s e  f r o m  one of  the  ' r o b b e r  p i t s '  w i th in  the  
c a s t l e  g r o u n d s  ( d e p o s i t  23) i s  f u r t h e r  i l l u s t r a t e d  by  r e f e r e n c e  to the 
s c a t t e r  d i a g r a m  of  m e t a c a r p a l  b o n e s  ( F i g u r e  11), in w h ic h  t h e  v a lu e s  
f o r  the  m a x i m u m  d i s t a l  d i a p h y s i a l  w id th  a r e  p l o t t e d  a g a i n s t  th o s e  f o r  
th e  m a x i m u m  d i s t a l  e p i p h y s i a l  w id th .  A l th o u g h  the  r a n g e  in s i z e  of 
the  c a t t l e  f r o m  th e  c i t y  dupap e x t e n d s  up  in to  th a t  fo r  the  c a t t l e  f r o m
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t h e  c a s t l e  p i t ,  the  m a j o r i t y  of th e  a n i m a l s  a r e  s m a l l e r .
W i t h  th e  e x c e p t io n  of f ive  s p e c i m e n s  w i th  a b n o r m a l l y  b r o a d  
d i s t a l  ends  an d  one  of  a f e m a l e ,  only  two o t h e r  b o n e s  f r o m  the  
c a s t l e  a r e  s e e n  to b e  l o c a t e d  o u t s i d e  the  95% e l l i p s e  d r a w n  
a r o u n d  the  m e t a c a r p i  f r o m  d e p o s i t  23. T h e s e  two o u t l i e r s  
( F i g u r e  11, s m a l l  c i r c l e )  a r e  f r o m  a v e r y  l a r g e  b e a s t  w h o s e  
s i z e  m u s t  h a v e  b e e n  s i m i l a r  to t h a t  of the  a u r o c h  B os  p r i m i g e n i u s  
B o j .  , an d  p r o b a b l y  t h i s  in d iv id u a l  c a m e  f r o m  a  d i f f e r e n t  c a t t l e  
p o p u l a t i o n  ( b r e e d  ?) th a n  th e  r e s t  of th e  s a m p l e .
P h a l a n x  1:
I d e n t i f i c a t i o n  of. the  p h a l a n g e s  f r o m  the  f o r e  and  h in d  e x t r e m i t i e s  
w a s  b a s e d  on d i f f e r e n c e s  in  t h e i r  m o r p h o l o g y  and  s i z e .  T he  
p h a l a n x  of  th e  f o r e  l i m b  a p p e a r i n g  th e  m o r e  r o b u s t  of th e  two, 
b e i n g  r e l a t i v e l y  s h o r t e r  an d  b r o a d e r  th an  t h a t  f r o m  th e  h ind  
l i m b .  W h en  v i e w e d  f r o m  a b o v e ,  th e  p r o x i m a l  a r t i c u l a r  s u r f a c e  
a p p e a r s  s q u a r e  in th e  f o r e  a n d  r e c t a n g u l a r  in  t h e  h ind  p h a la n x .  
T h e  h in d  b o n e  c a n  a l s o  b e  d i s t i n g u i s h e d  by  th e  two p r o m i n e n t  
f a c e t s  w h i c h  f o r m  the  p r o x i m o p l a n t e r  p e r i p h e r a l  e d g e ,  in the  
f o r e  b o n e  th e  p r o x i m o  d o r  s a l  a n d  p r o x i m o  v o l a r  p e r i p h e r a l  e d g es  
a r e  l e v e l  ( s e e  von den  D r i e s c h ,  197 6, p .  86).
A f t e r  s e g r e g a t i n g  the  f o r e  f r o m  the  h ind  p h a l a n g e s ,  e a c h  g ro u p  
w a s  m e a s u r e d  s e p a r a t e l y ,  a  s u m m a r y  of the  d a ta  i s  g iv e n  in 
s e c t i o n  4.  V a lu e s  f o r  th e  p r o x i m a l  w id th  of the  f o r e - p h a l a n x  
w e r e  t h e n  u s e d  to c o n s t r u c t  th e  h i s t o g r a m s  sh o w n  in F i g u r e  12.
O n  the  d i a g r a m ,  the  l o c a t i o n  of  the  m e a n  f o r  e a c h  s a m p l e  is  
s h o w n  by  the  v e r t i c a l  b a r .
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F i g u r e  11: S c a t t e r  d i a g r a m  of c a t t l e  m e t a c a r p a l  b o n e s  f r o m  the
p a l a c e  ( d e p o s i t  23) an d  c i ty  ( d e p o s i t  100) r u b b i s h  dum ps ,
C a t t l e  m e t a c a r p a l  b o n e s .  M a x i m u m  d i s t a l  d i a p h y s i a l  
w id th  p l o t t e d  a g a i n s t  m a x i m u m  d i s t a l  e p i p h y s i a l  w id th .
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SCATTER DIAGRAM OF CATTLE METACARPALS
75
70 .
65 -
# . /
Pa I a c e  ru b b  i sh
c i r c a  1520 A D
95% p e r c e n t i l e
w 5 5 .
ex
50 .
Ci ty r u b b is h
c i r c a  1500 A D
X x
4 5 . XX,
4 0 .
MAXIMUM DISTAL WIDTHm m
60 80 mm705040
FIG.I2
(/)
z
LU
O
tu
Û.
(/)
U.
O
oc
LU
CQ
S
3
Z
16
15
14
13
12
11
10
9
8
7
6
5
4
3
2
1
Medieval and ear ly  Tudor cattle  : Phalanx 1 ( fore) ,  
maximum proximal width.
Deposi ts  1 & 23 
c.1520 AD
JD
nr
D epos i t s  88 ,89 ,100  & 150 
C . 1 4 9 9 -  1500 AD
4
3
2
1
u
Deposit  5 0 0 0
c . IS th  cen tu ry  AD
2 2 ]2 3 ]2 4 j2 5 ]2 6 |2 7 ]2 8 j2 9 [3 Ô j3 ^ 3 2 |3 3 ^ ^  
PROXIMAL WIDTH (mm)
P h a l a n x  1 (con t inued)
F r o m  F i g u r e  12 i t  is c l e a r  t h a t  t h e r e  is  a d i f f e r e n c e  in the  
a v e r a g e  s i z e  b e t w e e n  the  c a t t l e  f r o m  th e  t h i r t e e n t h  c e n tu r y  
d e p o s i t  a n d  t h o s e  f r o m  the  two o t h e r ,  l a t e r  d e p o s i t s ,  a l s o ,  
th e  c o n f i g u r a t i o n  of the  h i s t o g r a m  d r a w n  fo r  the  b o n e s  f r o m  
the  d o ck  b a s i n  ( d e p o s i t s  88,  89 & 100) does  not a p p e a r  to follow 
t h a t  e x p e c t e d  f o r  a  n o r m a l  (u n i fo rm )  d i s t r i b u t i o n .  The  l a r g e  
v a r i a n c e  f o r  the  s p e c i m e n s  f r o m  the  dock  b a s in  ( s e e  s e c t io n  4) 
s u g g e s t e d  th a t  the  s a m p l e  w a s  h e t e r o g e n e o u s ,  p o s s i b l y  
r e p r e s e n t i n g  an  a d m i x t u r e  of b o n e s  f r o m  d i f f e r e n t  s i z e d  
a n i m a l s  an d  s e x e s .
To c o n f i r m  t h a t  the  d i s t r i b u t i o n  w a s  n o n - n o r m a l ,  the  t e s t  f o r  
n o r m a l i t y  d e s c r i b e d  by  S h a p i r o  & W ilk  (1965) w a s  a p p l i e d  to 
th e  da ta :
R e s u l t s  of  the  a n a l y s i s  of  v a r i a n c e  t e s t  f o r  n o r m a l i t y : -
N u l l  h y p o t h e s i s :  F o r  e a c h  d e p o s i t ,  the  p h a l a n g e s  r e p r e s e n t  a  
s a m p l e  f r o m  a n o r m a l  d i s t r i b u t i o n .
D e p o s i t s  1 & 23
M e a n  3 1 ,2 7 4
S t a n d a r d  d e v ia t io n  1 ,2 7 8
(  (X -  X)^  62.  074
N = 39 = 2 X 19 + 1 
K  = 19
b = 7 . 7 2 9
w = 0. 96-25 no t  s ig n i f i c a n t  ( P  > 0. 05),  N u l l  h y p o th e s i s  a c c e p t e d
D e p o s i t s  88,  89 & 100
AAean 2 9 .9 4 8 3
S t a n d a r d  d e v ia t i o n  2, 1011
(  ( X - X ) ^  1 2 3 .6 1 2
N = 29 = 2 x l 4  + 1
K = 14
b = 1 0 .6 2 0 2
w = 0. 9124 s i g n i f i c a n t  a t  5% (P ^  910, P ^  = 0. 926)
N u l l  h y p o th e s i s  r e j e c t e d .
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D e p o s i t  5000
M e a n  • 2 6 .8 2 2 7
S t a n d a r d  d e v ia t i o n  2. 3094
? (X - X)^ 111. 9986
N = 22 = 2 X 11 
K = 11
b = 1 0 .4 4 9 7
w  = 0 .9 7 5 0  n o t  s i g n i f i c a n t  ( P >  0 . 0 5 ) ,  Nul l  h y p o t h e s i s  a c c e p t e d
F r o m  th e  r e s u l t s ,  f o r  the  s a m p l e  f r o m  d e p o s i t s  88,  89 & 100 the  
N u l l  h y p o t h e s i s  is r e j e c t e d  and  the  i n i t i a l  i n t e r p r e t a t i o n  t h a t  the  
s a m p l e  i s  h e t e r o g e n e o u s  ad o p ted  as  the  l i k e ly  e x p la n a t io n  of th e  
o b s e r v e d  d a ta .
A g e  a t  S l a u g h t e r
F r o m  th e  s a m p l e s  of  m a n d i b l e s  f r o m  th e  c a s t l e  p i t s  ( d e p o s i t s  
1 & 23) a n d  th e  dock  b a s i n  du m p  (d e p o s i t s  88,  89 and  100), the  a g e  
a t  w h i c h  th e  c a t t l e  w e r e  s l a u g h t e r e d  w a s  e s t a b l i s h e d  u s i n g  
i n f o r m a t i o n  on the  s e q u e n c e  of too th  e r u p t io n  in n i n e t e e n t h  c e n t u r y  
c a t t l e  ( S i l v e r ,  1971, T a b le  D, p.  296),  The  s p e c i m e n s  w e r e  found  
to f a l l  in to  two d i s t i n c t  g r o u p s : -
(1) A d u l t s :  I n d iv i d u a l s  a g e d  five  y e a r s  an d  o v e r .  T h i r d  m o l a r
e r u p t e d ,  w i th  t h e  a c c e s s o r y  p i l l a r  in w e a r  ( s e e  
G r i g s o n ,  1974, p. 358)
(2) J u v e n i l e s :  A n i m a l s  a g e d  l e s s  th an  n in e  m o n t h s .  F o u r t h
d e c id u o u s  p r e m o l a r  e r u p t e d ,  f i r s t  m o l a r  v i s ib l e  
in  c r y p t .
S t a t i s t i c a l  a n a l y s i s  ( T a b le  6) sh o w e d  th a t  the  s a m p l e s  of 
m a n d i b l e s  t a k e n  f r o m  th e  two d u m p s  c o n ta i n e d  e q u a l  n u m b e r s  
o f  a d u l t s  and  j u v e n i l e s :
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T a b le  6: C a t t l e .  M a n d ib l e ,  a g e  a t  s l a u g h t e r
N u m b e r s  o f  a d u l t  an d  j u v e n i l e  s p e c i m e n s ,  e x p r e s s e d  as  a  p e r c e n t a g e  
of the  t o t a l  n u m b e r  of b o n e s  f r o m  e a c h  of th e  two m a i n  d u m p s  of 
r u b b i s h ,  a r e  s h o w n  in ( ).
A d u l t  J u v e n i l e
D e p o s i t s  1 & 23 14 (54%) 12 (46%)
D e p o s i t s  88,  89 & 100 53 (60%) 36 (40%)
R e s u l t  of c h i - s q u a r e  t e s t ; -
N u l l  h y p o t h e s i s :  E a c h  of the  two m a i n  d u m p s  of  r u b b i s h
c o n ta i n  e q u a l  n u m b e r s  of a d u l t s  a n d  
j u v e n i l e s .
D e p o s i t s  1 &c 23 n o t  s i g n i f i c a n t  a t  5%, Nul l  h y p o t h e s i s  a c c e p t e d
D e p o s i t s  88. 89 & 100 n o t  s i g n i f i c a n t  a t  5%, Nul l  h y p o t h e s i s  a c c e p t e d
C a t t l e  in l a t e  m e d i e v a l  a n d  e a r l y  m o d e r n  B r i t a i n
In  w h a t  i s  w i d e l y  r e g a r d e d  a s  a  c l a s s i c  p a p e r ,  J e w e l l  (1963)
d e m o n s t r a t e d  the  c h a n g e s  in s i z e  t h a t  h a v e  o c c u r r e d  in d o m e s t i c  
c a t t l e  in  B r i t a i n  f r o m  th e  n e o l i t h i c  t h r o u g h  to the  p r e s e n t - d a y .
A t  t h e  t i m e  he  w a s  c o m p i l i n g  th e  e v i d e n c e  fo r  t h e s e  c h a n g e s  
t h e r e  w a s  a  l a c k  of  a v a i l a b l e  s k e l e t a l  m a t e r i a l  f r o m  l a t e  
m e d i e v a l  a n d  p o s t - m e d i e v a l  a r c h a e o l o g i c a l  s i t e s ,  "^fith the  
r e c e n t  r e c o v e r y  of th e  l a r g e  c o l l e c t i o n  of b one  f r o m  th e  s i t e  of 
B a y n a r d ' s  C a s t l e  i t  i s  now  p o s s i b l e  to fo l low  m o r e  c l o s e l y  the 
i n c r e a s e  in  s i z e  of c a t t l e  t h a t  o c c u r r e d  a t  the  end  of th e  m i d d l e  
a g e s  a n d  th e  b e g in n in g  o f  the  T u d o r  ( e a r l y  m o d e r n )  p e r i o d .  In 
o r d e r  to a p p r e c i a t e  m o r e  fu l ly  th e  s i g n i f i c a n t  a d v a n c e  w h ic h  s e e m s  
to  h a v e  b e e n  m a d e  in  the  f i e l d  of c a t t l e  b r e e d i n g  d u r in g  th e  
f o u r t e e n t h  a n d  f i f t e e n t h  c e n t u r i e s  AD i t  is  f i r s t  n e c e s s a r y  to 
r e v i e w  w h a t  is k n o w n  a b o u t  c a t t l e  of  th e  p r e c -e d in g  two c e n t u r i e s .
F r o m  th e  r e m a i n s  of c a t t l e  found  in th e  a r c h a e o l o g i c a l  r e c o r d ,  
i t  w o u ld  a p p e a r  t h a t  c a t t l e  in  th e  h ig h  m i d d l e  a g e s  (i.  e .  tw e l f th
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& t h i r t e e n t h  c e n t u r i e s  AD) w e r e  v e r y  s m a l l  (M cKenny  H u g h e s  
1896; J e w e l l ,  1963; BhkBnyi ,  1974),  and  in s o m e  i n s t a n c e s  th ey  
w e r e  e v e n  s m a l l e r  th a n  t h o s e  f r o m  the  I r o n  A ge  ( D e r g e b p l ) ,
1963, p .  77).  A c c o r d i n g  to B bk ü n y i  (1974, p. 136), t h e s e  s m a l l  
c a t t l e  f o r m e d  a u n i f o r m  p o p u la t io n  t h a t  w a s  d i s t r i b u t e d  
t h r o u g h o u t  E u r o p e ,  f r o m  th e  U r a l s  to E n g l a n d ,  an d  t h e i r  s m a l l  
s i z e  i n d i c a t e s  the  e x i s t e n c e  of v e r y  p r i m i t i v e  c o n d i t io n s  of 
l i v e s t o c k  h u s b a n d r y  d u r i n g  t h i s  p e r i o d ,  w h i c h  w a s  e x a c e r b a t e d  
b y  an  i g n o r a n c e  of e v e n  the  m o s t  b a s i c  e l e m e n t s  o f  a n i m a l  
b r e e d i n g ,  P a y n e  ( I 9 7 2 ^ h a s  a r g u e d ,  f o r  e x a m p l e ,  t h a t  b e c a u s e  
t h e  l a r g e s t  an d  s t r o n g e s t  of th e  b u l l  c a l v e s  w e r e  u s u a l l y  c h o s e n  
to  b e  c a s t r a t e d ,  a s  th e y  w e r e  th o u g h t  to  m a k e  the  b e s t  d r a u g h t  
a n i m a l s ,  t h e r e  w a s  an  u n i n t e n t i o n a l  s e l e c t i o n  f o r  s m a l l e r  
s i z e d  c a t t l e .  I t  s h o u ld  b e  s t a t e d  , h o w e v e r ,  t h a t  th i s  l a c k  o f  
u n d e r s t a n d i n g  o f  th e  p r a c t i c e s  r e q u i r e d  f o r  s u c c e s s f u l  l i v e s t o c k  
b r e e d i n g  m a y  n o t  h a v e  b e e n  u n i v e r s a l ;  E r a s e r  (1972, p .  114) 
m a i n t a i n s  t h a t  s o m e  f o r m  of s e l e c t i o n  m u s t  h a v e . o p e r a t e d  in the  
f a r m i n g  c o m m u n i t i e s  of m e d i e v a l  E n g l a n d ,  ' a t  l e a s t  a s  f a r  a s  
t h e  b u l l  w a s  c o n c e r n e d ' .  T h e  q u e s t i o n  of  w h e t h e r  o r  n o t  s e l e c t i o n ,  
i n t e n t i o n a l  o r  u n i n t e n t i o n a l ,  w a s  b e i n g  p r a c t i s e d  c a n  o n ly  b e  
r e s o l v e d  by  an  e x t e n s i v e  s tu d y  of  c o n t e m p o r a r y  d o c u m e n t s  , 
e s p e c i a l l y  t h o s e  w r i t t e n  by  m e m b e r s  of  th e  m o n a s t i c  o r d e r s  w h o s e  
e c o n o m i e s  w e r e  o f ten  l a r g e l y  b a s e d  on l i v e s t o c k  h u s b a n d r y  a n d  
w h o  m o s t  c e r t a i n l y  c a r r i e d  out  r i g o r o u s  s e l e c t i o n  of  th e  h o r s e s  
k e p t  f o r  b r e e d i n g  p u r p o s e s  ( s e e  D en t ,  1976).
B o n e  e l e m e n t s  of s m a l l  s i z e d  c a t t l e  w e r e  found  in  th e  t h i r t e e n t h ,  
f o u r t e e n t h  a n d  f i f t e e n t h  c e n t u r y  d u m p s  a t  B a y n a r d ' s  C a s t l e  ( s e e  
a b o v e ) .  A s  w e l l  a s  th e  c o r e s  of s m a l l  a n d  s h o r t  h o r n e d  i n d i v i d u a l s ,  
t h e  d o c k  b a s i n  d u m p  ( d e p o s i t s  88, 89 &: 100) a l s o  c o n t a i n e d  the  
m a s s i v e  c o r e s  of lo n g  h o r n e d  c a t t l e  ( F i g u r e  10), s i m i l a r  c o r e s  
b e i n g  fo und  in a s s o c i a t i o n  w i th  th e  l a r g e  m e t a c a r p a l  b o n e s  in th e  
e a r l y  s i x t e e n t h  c e n t u r y  p i t s  ( d e p o s i t s  1 & 23).
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R e c e n t  e x c a v a t i o n  of a  l a t e  f o u r t e e n t h  c e n t u r y  AD p i t  ( c o n ta in in g  
t h e  d i s c a r d e d  w a s t e  f r o m  a h o r n  w o r k i n g  i n d u s t r y )  a t  K i n g s to n ,
S u r r e y  h a s  p r o d u c e d  144 c o r e s  of lo n g  h o r n e d  c a t t l e  ( A r m i t a g e ,
1977, in p r e p . ) .  O t h e r  p i t s  on the  s i t e ,  d a t e d  to t h e  f o u r t e e n t h  
a n d  f i f t e e n t h  c e n t u r e s  AD,  y i e l d e d  h o r n  c o r e s  of  s m a l l ,  s h o r t  
a n d  m e d i u m  h o r n e d  c a t t l e .  T h e  c o r e s  a s s i g n e d  to the  s m a l l  
a n d  s h o r t  h o r n e d  g r o u p s  a r e  r e m i n i s c e n t  of  t h o s e  m o r e  t y p i c a l l y  
a s s o c i a t e d  w i th  the  s m a l l .  I r o n  A g e  c a t t l e ;  an  o b s e r v a t i o n  w h ic h  
h a s  b e e n  m a d e  by Me K e n n y  H u g h e s  a s  e a r l y  a s  1896 (p.  29) fo r  
th e  c o r e s  of c a t t l e  f r o m  o t h e r  m e d i e v a l  s i t e s  in B r i t a i n .
O n th e  b a s i s  o f  the  e v i d e n c e  p r e s e n t e d  h e r e ,  the  c a t t l e  p o p u la t i o n
o f  B r i t a i n  in  the  l a t e  m e d i e v a l  p e r i o d  w a s  apparently v e r y  d i v e r s e
v a r i e t i e s
a n d  in c lu d e d  b o th  s m a l l  an d  l a r g e  , w i th  th e  l a r g e  s i z e d ,
lo n g  h o r n e d  c a t t l e  f i r s t  m a k i n g  t h e i r  a p p e a r a n c e  in  t h e  l a t e  
f o u r t e e n t h  c e n t u r y  AD.
To  a c c o u n t  f o r  the  p r e s e n c e  of long  h o r n e d  a n i m a l s ,  t h e  e a r l i e r  
w r i t e r s ,  a m o n g  t h e m  M cK e n n y  H u g h e s  (1896, p. 34) ,  b e l i e v e d  
t h e m  to be  th e  o f f s p r i n g  of  c a t t l e  i m p o r t e d  to t h i s  c o u n t r y  f r o m  
H o l s t e i n  a n d  the  Low  C o u n t r i e s  in l a t e r  m e d i e v a l  t i m e s .  T h e  
i n t r o d u c t i o n  of D u tc h  c a t t l e  to  E n g l a n d  in  the  l a t e  m i d d l e  a g e s  
a n d  T u d o r  p e r i o d  r e m a i n s  u n s u b s t a n t i a t e d ,  the  e a r l i e s t  d o c u m e n t s  
k n o w n  to e x i s t  a t t e s t i n g  to s u c h  i m p o r t s  of  l i v e s t o c k  a r e  f r o m  
th e  e i g h t e e n t h  c e n t u r y  ( T r o w - S m i t h ,  1957, p.  203).  A n  a l t e r n a t i v e ,  
a n d  p o s s i b l y  m o r e  p l a u s i b l e ,  e x p l a n a t i o n  f o r  the  a p p e a r a n c e  o f  
t h e s e  c a t t l e  h a s  b e e n  p r o p o s e d  by  B ü k ü n y î  (1974, p.  142),  an d  
a l t h o u g h  h e  w a s  c o n c e r n e d  w i t h  th e  o r i g i n s  of th e  lo n g  h o r n e d ,  
H u n g a r i a n  w h i t e  c a t t l e ,  h i s  c o m m e n t s  a r e  e q u a l l y  v a l i d  w h e n  
a p p l i e d  to th e  l a r g e ,  lo n g  h o r n e d  c a t t l e  of l a t e  m e d i e v a l  E n g la n d .
A s  in  the  B r i t i s h  c a s e ,  p r e v i o u s  w o r k e r s  h a d  a r g u e d  t h a t  the
lo n g  h o r n e d  c a t t l e  m u s t  h a v e  b e e n  i n t r o d u c e d  f r o m  o u t s i d e  the  c o u n t r y .
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b u t  B ü k ü n y i  r e j e c t e d  th i s  a s s e r t i o n  a s  u n p r o v e n ,  c o n c lu d in g  
t h a t  t h i s  d i s t i n c t i v e  b r e e d  w a s  c r e a t e d  t h r o u g h  s e l e c t i v e  
b r e e d i n g  f r o m  the  l o c a l  c a t t l e  p o p u la t i o n  in the  f o u r t e e n t h  to 
f i f t e e n t h  c e n t u r y .
T h u s  th e  p r e s e n c e  of l a r g e ,  lo n g  h o r n e d  c a t t l e  in E u r o p e  d u r i n g  
th e  l a t e  f o u r t e e n t h  c e n t u r y  m a y  r e f l e c t  the  e x i s t e n c e  of a  h igh  
s t a n d a r d  of l i v e s t o c k  h u s b a n d r y ,  an d  a  b e t t e r  u n d e r s t a n d i n g  of 
th e  e l e m e n t s  of a n i m a l  b r e e d i n g .  I t  s h o u ld  b e  s t a t e d  t h a t  th e  
d i s c u s s i o n  p r e s e n t e d  h e r e  is  b a s e d  on a l i m i t e d  q u a n t i t y  of 
s k e l e t a l  m a t e r i a l  f r o m  one r e g i o n  of th e  c o u n t r y ,  a n d  m u c h  m o r e  
r e s e a r c h  on th e  r e m a i n s  f r o m  o t h e r  s i t e s  n e e d s  to  b e  c a r r i e d  ou t  
b e f o r e  th e  p i c t u r e  c a n  b e  c l a r i f i e d ,  a n d  th e  f a c t o r s  b e h i n d  the  
c h a n g e s  t h a t  o c c u r r e d  in  th e  c a t t l e  of  th i s  p e r i o d  i d e n t i f i e d .
T h e  m e t a c a r p i  f r o m  the  c a s t l e  p i t s  ( d e p o s i t s  1 & 23) w h i c h  w e r e  
i d e n t i f i e d  a s  t h o s e  o f  c a s t r a t e d  a n i m a l s  ( s e e  above)  a r e  c e r t a i n l y  
th e  r e m a i n s  of  p lo u g h  o xen .
A l t h o u g h  M o r e  (1516, r e p r i n t e d  1971, p.  48) m e n t i o n s  t h e  b uy ing  
of  s t o r e  c a t t l e  f o r  f a t t e n i n g ,  t h i s  p r a c t i c e  w a s  n o t  a s  w i d e s p r e a d  
a s  h e  i m p l i e s  in h i s  book .  I t  w a s  on ly  a f t e r  the  p o p u la t i o n  of 
L o n d o n  h a d  i n c r e a s e d  so  d r a m a t i c a l l y  in the  s e c o n d  h a l f  of the  
s i x t e e n t h  c e n t u r y  ( f r o m  60, 000 in  1534 to  120, 000 in  1582, E v e r i t t  
1967, p.  514) t h a t  th e  d e m a n d  f o r  m e a t  r e a c h e d  th e  l e v e l  w h e n  i t  
w a s  m o r e  p r o f i t a b l e  to r e a r  c a t t l e  f o r  th e  food  m a r k e t  th a n  f o r  
t h e  p lo u g h  ( s e e  F i s h e r ,  1935; von B a t h ,  1966, p.  290).  P r i o r  to 
t h e  e x p a n s i o n  of  t h e  L o n d o n  food  m a r k e t ,  t h e r e  w a s  no  r e a l  i n c e n t iv e  
f o r  f a r m e r s  to p r o d u c e  f a t  c a t t l e ,  an d  the  a r a b l e  a r e a s  i m m e d i a t e l y  
a r o u n d  L o n d o n  c o u ld  s u p p ly  s u f f i c i e n t  a n i m a l s ,  in the  f o r m  of 
c u l l e d  d r a u g h t  o xen ,  to  m e e t  th e  d e m a n d  f o r  b e e f .  A f t e r  1570, 
c a t t l e  w e r e  s e n t  ’on the  h o o f  f r o m  th e  M i d l a n d s ,  W a l e s  and
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S c o t l a n d  to b e  f a t t e n e d  on p a s t u r e s  In H e r t f o r d s h i r e ,  M i d d l e s e x  
a n d  E s s e x  b e f o r e  f i n a l ly  b e in g  s e n t  into  th e  c i ty  f o r  s l a u g h t e r  
( s e e  T r o w - S m i t h ,  1957, p.  215; E v e r i t t  1967, p.  509);  th e  e r a  
of th e  g r e a t  c a t t l e  d r o v e s  h a d  b eg u n .
In the  e a r l y  T u d o r  p e r i o d ,  oxen  w e r e  pu t  to  the  p lo u g h  w h en  
t h r e e  to  f iv e  y e a r s  of a g e ,  w e r e  w o r k e d  u n t i l  t h e y  r e a c h e d  t e n ,  
a n d  th e n  f a t t e n e d  f o r  s l a u g h t e r  ( F u s s e l l ,  1952, p.  63). T r o w - S m i t h  
(1957, p.  70) c o n s i d e r s  t h a t  i t  w a s  l i k e l y  t h a t  cow s  w e r e  a l so  
o c c a s i o n a l l y  i n c l u d e d  a s  p a r t  of the  p lo u g h  t e a m ,  b u l l s ,  h o w e v e r ,  
b e c a u s e  of  t h e i r  t e m p e r a m e n t ,  w e r e  e x c l u d e d  ( C o r n w a l l ,  1954, p .
73).  T h e  i s s u e s  r a i s e d  in the  d e b a te  o v e r  w h e t h e r  th e  h o r s e  o r  
t h e  ox  w a s  the  b e s t  a n i m a l  to pu l l  the  p lo u g h  h a v e  b e e n  m u c h  
d i s c u s s e d  ( s e e  F i t z h e r b e r t ,  1523; W h i te ,  1971, p. 62; C r e a s e y ,
1974, p .  3), i t  m a y  b e  m e n t i o n e d  h o w e v e r ,  t h a t  th e  r e p l a c e m e n t  
of  o x en  by  h o r s e s  w a s  t a k in g  p l a c e  on the  l i g h t e r  s o i l s  of  e a s t e r n  
E n g l a n d  a n d  th e  M id la n d s  a s  e a r l y  a s  th e  l a t e  tw e l f th  c e n t u r y  
(W h i te ,  1971, p.  65), w h i l s t  on the  h e a v y ,  c l a y  s o i l s  of H e r t f o r d s h i r e ,  
M i d d l e s e x  a n d  E s s e x ,  t e a m s  of  o x en  w e r e  s t i l l  to  b e  found  w e l l  
in to  th e  e a r l y  m o d e r n  p e r i o d .
T h e  c a r c a s s  of a n  ox w a s  n o t  on ly  v a l u e d  a s  a  s o u r c e  of f l e s h -  
m e a t  b u t  a l s o  f o r  i t s  h ide ;  e v i d e n c e  t h a t  th e  h id e s  w e r e  b e in g  
r e m o v e d  f r o m  th e  c a t t l e  a t  B a y n a r d ' s  C a s t l e  is  p r o v i d e d  by the  
p r e s e n c e  of  k n i fe  m a r k s  a c r o s s  the  p r o x i m a l  ends  of m e t a p o d i a l  
b o n e s  f r o m  d e p o s i t s  1 & 23 ( s e e  s e c t i o n  3 . 3 ,  b u t c h e r y ) .  T he  
f a t  c o n t e n t  w a s  a l s o  c o n s i d e r e d  to  b e  i m p o r t a n t ,  a n d  F i t z h e r b e r t  
(1523) a d v i s e s  the  p o t e n t i a l  b u y e r  o f  ’f a t t e  c a t e l l '  to e n s u r e  t h a t  
th e  a n i m a l  i s  ’w e l  t a l o w e d ' .
T h e  p r e s e n c e  o f  b o n e  e l e m e n t s  of  c a l v e s ,  m a n y  w i th  s ig n s  of 
b u t c h e r y ,  a m o n g s t  the  c a t t l e  b o n e  m a t e r i a l  f r o m  B a y n a r d ’s C a s t l e
62
i n d i c a t e s  t h a t  v e a l  w a s  e a t e n  in the  l a t e  m i d d l e  a g e s .  C o n t e m p o r a r y  
r e c i p e s  show t h a t  a l l  p a r t s  of  the  c a l f  w e r e  u s e d ,  t h e i r  f e e t  b e in g  
b o i l e d  to m a k e  c a l v e ' s  foo t  j e l l y  and  th e  f l e s h  f r o m  t h e i r  h e a d s  
s t e v / e d  w i th  h e r b s  an d  w ine  to m a k e  ' h a s h e ' (W i lso n ,  1976, p.  84 
& 92%
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(3) S H E E P  O v îs  ( d o m e s t i c )
I d e n t i f i c a t i o n  of th e  b o n e s  of s h e e p  an d  go a t
S in c e  th e  p u b l i c a t i o n  of the  r e s u l t s  of the  s u r v e y  on m o d e r n  
s k e l e t o n s  of s h e e p  a n d  g o a t  c a r r i e d  out by B o e s s n e c k  e i  a l  (1964), 
s e e  a l s o  B o e s s n e c k  (1971), i t  is  now p o s s i b l e  to  id en t i fy  and  s e p a r a t e  
th e  b o n e s  of  t h e s e  two g e n e r a .  T h e  c i ^ i t e r i a  d e s c r i b e d  by  B o e s s n e c k  
w e r e  u s e d  on the  m a t e r i a l  f r o m  B a y n a r d ' s  C a s t l e ,  an d  th e  on ly  
s p e c i m e n s  id e n t i f i e d  a s  c e r t a i n l y  go a t  w e r e  tw e n ty  f o u r  h o r n  c o r e s  
( l i s t e d  b e lo w ) ,  th e  r e m a i n i n g  b o n e s  w e r e  a l l  a s s e s s e d  a s  c o m i n g  f r o m  
s h e e p .  T h e  n u m b e r s  of s h e e p  b o n e s  f r o m  e a c h  of th e  d u m p s  of r u b b i s h  
a r e  sh o w n  in  T a b l e  7,
H o r n  c o r e s  of  g o a t  C a p r a  ( d o m e s t i c )
D e p o s i t  BM(NH) R e g .  N o , N u m b e r  of c o r e s
100 7 5 . 8 1 4 6  & 7 5 .8 1 4 7  2
100 7 5 . 9 9 5 5  & 7 5 . 9 9 5 6  2
250 * 75 .  8148 to 7 5 .8 1 5 9  12
5000 7 5 . 9 9 5 7  to 7 5 . 9 9 6 4  8
T h e r e  w e r e  no  go a t  h o r n  c o r e s  r e c o r d e d  f r o m  th e  c a s t l e  p i t s  ( d e p o s i t s  
1 & 23).
T h e  l a c k  of b o n e  f r o m  g o a t s  c an  b e  e x p l a i n e d  in p a r t  by the  f a c t  t h a t  
t h i s  a n i m a l  h e ld  a  low  s t a t u s  In the  a g r i c u l t u r a l  e c o n o m y  of  l a t e  
m e d i e v a l  B r i t a i n .  I t  w a s  to th e  s h e e p  th a t  th e  l i v e s t o c k  f a r m e r  lo o k e d  
in o r d e r  to  m a k e  a l l i v in g ,  and  th e  c o n t e m p o r a r y  w r i t e r s  on a g r i c u l t u r e ,  
s u c h  a s  F i t z h e r b e r t  (1523),  c o n s i d e r e d  t h a t  s h e e p  a r e  ' t h e  m o s t  
p r o f i t a b l e  c a t t l e  t h a t  an y  m a n  c a n  h a v e ' .  W h e r e  g o a t s  w e r e  k e p t ,  
t h e y  w e r e  few  in  n u m b e r  a n d  w e r e  u s u a l l y  r u n  w i th  the  s h e e p  f lo c k  
(BBkBnyi,  1974, p .  198).  On s o m e  e s t a t e s  t h e r e  w e r e  a p p a r e n t l y  no 
g o a t s  k e p t ,  s e e  f o r  i n s t a n c e  the  i n v e n t o r y  of l i v e s t o c k  f o r  M e r t o n  
C o l l e g e ,  O x f o r d  f o r  the  y e a r s  1333 to 1336 ( r e f e r r e d  to by von  B a th ,
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1966, p .  180). T h e  p r e s e n c e  p f  h o r n  c o r e s  of goa t  and  the  n o t i c e a b l e  
a b s e n c e  of an y  a s s o c i a t e d  p o s t c r a n i a l  e l e m e n t s  a t  B a y n a r d ' s  C a s t l e  
c a n  b e  a c c o u n t e d  fo r  by  the  f a c t  t h a t  th i s  m a t e r i a l  r e p r e s e n t s  p a r t  
of th e  d i s c a r d e d  w a s t e  f r o m  h o r n  w o r k e r s '  s h o p s ,  a s  w i l l  be  
d i s c u s s e d  in s e c t i o n  3 . 4 ,  b o n e  an d  h o r n  w o r k i n g .  I t  w o u ld  s e e m  
t h a t  o n ly  t h e  h o r n s ,  w i th  t h e i r  c o r e s ,  w e r e  i m p o r t e d  in to  the  c i ty  , 
t h e  g o a t s  b e i n g  s l a u g h t e r e d  and  b u t c h e r e d  e l s e w h e r e .
T a b l e  7: S h e e p .  N u m b e r  of  b o n e s  i d e n t i f i e d  a n d  e x a m i n e d ,
C a s t l e  p i t s  D o c k  b a s i n  Ci ty  d e b r i s ^  S e c o n d a r y  d u m p s ^
c .  1520 AD c. 1499-1500 AD c. m i d .  14th m o s t l y  c.  13th
c en t .  AD c e n t .  A D
1 & 23 88 89 100 250 50(
h o r n  c o r e 8 - - 5 8 3
s k u l l 127 2 2 17 6 8
m a x i l l a 25 27 - 24 16 -
m a n d i b l e 207 23 10 116 20 45
too th 42 5 - - - -
s c a p u l a 141 49 9 207 34 -
h u m e r u s 143 58 11 79 42 50
r a d i u s 154 65 13 216 .58 -
u l n a 50 31 4 84 11 -
i n n o m i n a t e 65 54 10 138 17 24
f e m u r 68 45 12 60 18 -
t i b i a 134 67 18 163 54 -
c a l c a n e u m 68 16 7 34 10 -
t a l u s 27 9 3 10 2 -
2
fo o t  b o n e - - - - - 16
m e t a p o d i a 72 39 9 272 45 62
p h a l a n x  1 26 5 4 32 13 -
p a l a n x  2 - - - - - -
ho o f  c o r e - - - 1 - -
v e r t e b r a 6+ * * =!< ❖ *
r i b * 29+ ❖ *
b o n e * * * ❖ *
T o ta l : 1363 524 112 1458 354 208
K ey:  1. D e p o s i t s  250 & 5000: N u m b e r s  o f  bone  r e f e r  to  s e l e c t e d
s a m p l e s  on ly .
2.  F o o t  bon e :  C a r p a l -  a n d  t a r s a l -  b o n e s
+ S a m p l e  only ,  e x a m i n e d  f o r  e v i d e n c e  of  b u t c h e r y
=!' V e r t e b r a e ,  r i b s  & b o n e  f r a g m e n t s  ( s c r a p ) ;  l a r g e  n u m b e r s
p r e s e n t  b u t  n o t  e x a m i n e d .
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U s e  o f  th e  Soay s h e e p  as  a m o d e l  fo r  m e d i e v a l  s h e e p
S oay  s h e e p  w h i c h  a r e  found  f e r a l  on the  r e m o t e  i s l a n d  of St.  K i ld a  
in th e  o u t e r  H e b r i d e s  a r e  a  r e l i c  p o p u la t io n  of  th e  e a r l i e s t  d o m e s t i c  
s h e e p  of B r i t a i n .  T h e y  a r e  a l s o  c o n s i d e r e d  to  be  th e  m o s t  
p r i m i t i v e  b r e e d  of  s h e e p  s u r v i v i n g  in E u r o p e  to d a y ,  an d  th e y  
t h e r e f o r e  p r o v i d e  i n f o r m a t i o n  of  v a lue  to a r c h a e o z o o l o g i c a l  r e s e a r c h  
( J e w e l l ,  1975). A s  e a r l y  as  t h e  1 8 8 0 ' s ,  G e n e r a l  P i t t - R i v e r s  
c o m p a r e d  th e  s k e l e t o n s  of  Soay  s h e e p  to t h o s e  r e c o v e r e d  by  
e x c a v a t i o n  f r o m  I r o n  A g e  s i t e s  ( T h o m p s o n ,  1977), a n d  i t  h a s  now 
b e c o m e  a s t a n d a r d  p r a c t i c e  to u s e  the  d i m e n s i o n s  o b t a i n e d  f r o m  
the  s k e l e t o n s  o f  Soay  s h e e p  as  th é  b a s i s  f o r  c o m p a r i s o n  w i t h  the  
b o n e s  f r o m  p r e h i s t o r i c  s i t e s .
F r o m  e v i d e n c e  p r o v i d e d  by h i s to lo g ic a l ,  e x a m i n a t i o n  o f  w o o l  
f i b r e s  e x t r a c t e d  f r o m  th e  few a v a i l a b l e  t e x t i l e  r e m a i n s ,  R y d e r  
(1971 ) w a s  a b l e  to c o n f i r m  t h a t  th e  S o ay  s h e e p  w i th  i t s  b r o w n  
p i g m e n t e d  f l e e c e  i s  th e  c l o s e s t  l iv in g  r e l a t i v e  of th e  p r e h i s t o r i c  
s h e e p .  In  r e s p e c t  of ty p e  an d  c o l o u r a t i o n  of  th e  f l e e c e ,  a n i m a l s  
b e lo n g in g  to  the  Soay  b r e e d  do no t  r e s e m b l e  m e d i e v a l  s h e e p ,  w h ic h  
w e r e  m o s t l y  w h i t e - w o o l l e d  ( R y d e r  1964). T h i s  d o e s  n o t  i n v a l i d a t e  
th e  u s e  o f  the  S o ay  s h e e p  a s  a m o d e l  f o r  m e d i e v a l  s h e e p  f r o m  
the  p o i n t  o f  v iew  o f  th e  o s t e o l o g i s t ,  a s  th e  Soay  an d  m e d i e v a l  
s h e e p  a r e  s i m i l a r  in t h e i r  s k e l e t a l  and  m u s c u l a r  a t t r i b u t e s ,  
b o th  sh o w in g  th e  t r a i t s  c h a r a c t e r i s t i c  of u n i m p r o v e d  a n i m a l s ,  
a s  d i s c u s s e d  b e lo w .
L i k e  th e  w i ld  m o u f l o n ,  the  b o d y  p r o p o r t i o n s  o f  a  fu l ly  g ro w n ,  
a d u l t  S o a y  ( F i g u r e  13A) a r e  s i m i l a r  to t h o s e  of a  l a m b  f r o m  one 
o f  t h e  i m p r o v e d  b r e e d s  of  to d a y ,  a  c o n d i t io n  w h ic h  a r i s e s  a s  a 
r e s u l t  o f  th e  r e l a t i v e l y  s low  g r o w th  r a t e  o f  t h e s e  a n i m a l s  ( s e e  
H a m m o n d ,  1948, p .  74 - 77) ,  A  s i m i l a r  body  c o n f o r m a t i o n  is  
to  b e  fo u n d  in m e d i e v a l  s h e e p ,  a n d  can  be  c l e a r l y  s e e n  in  F i g u r e
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13B w h i c h  sh o w s  a  d r a w i n g  of a ewe of the  m i d  f i f t e e n th  
c e n t u r y  AD, b a s e d  on d e t a i l s  t a k e n  f r o m  c o n t e m p o r a r y  
d e p i c t i o n s  o f  s h e e p  e n g r a v e d  on th e  m o n u m e n t a l  b r a s s e s  
to w o o l  m e r c h a n t s  ( s e e  A r m i t a g e  & G o o d a l l ,  1977). B o th  
the  S o ay  a n d  m e d i e v a l  s h e e p  h a v e  s m a l l ,  c o m p a c t  b o d i e s ,  
long  n e c k s  a n d  long ,  f i n e - b o n e d  l i m b s ,  a n d  to  the  m o d e r n  
l i v e s t o c k  f a r m e r ,  u s e d  to  ju d g in g  an d  s e l e c t i n g  e a c h  a n i m a l  
a c c o r d i n g  to i t s  m e r i t  a s  a  p o t e n t i a l  m e a t - p r o d u c e r ,  b o th  
w o u ld  a p p e a r  to be  b a d l y  s h a p e d  an d  u n s u i t e d  to h is  n e e d s .
T h e s e  s a m e  f e a t u r e s  w o u ld  n o t  h a v e  s e e m e d  u n d e s i r a b l e ,  
h o w e v e r ,  to the  m e d i e v a l  f a r m e r  a s  i t  w a s  th e  f l e e c e  a n d  no t  
th e  c a r c a s s  t h a t  w a s  c o n s i d e r e d  i m p o r t a n t ,  and  the  q u a l i t y  
of t h e  f l e e c e  w o u ld  n o t  h a v e  b e e n  s e r i o u s l y  i m p a i r e d  b y  p o o r  
bo d y  c o n f o r m a t i o n .
S t a r t i n g  w i t h  th e  s e l e c t i v e  b r e e d i n g  c a r r i e d  out by  B a k e w e l l ,
E l l m a n ,  and  t h e i r  c o n t e m p o r a r i e s  in t h e  l a t e  e i g h t e e n t h  an d  
e a r l y  n i n e t e e n t h  c e n t u r i e s ,  s h e e p  in  B r i t a i n  h a v e  b e e n  
s y s t e m a t i c a l l y  m o d i f i e d  to f i t  t h e m  f o r  the  r o l e  of m e a t - p r o d u c e r  s .  
T h i s  m e a n s  t h a t  the  b r e e d s  of to d a y  b e a r  l i t t l e  r e s e m b l a n c e  to 
t h e i r  m e d i e v a l  c o u n t e r p a r t s ,  w h ic h  w e r e  k e p t  p r i m a r i l y  a s  w o o l -  
p r o d u c e r s .  T h e  o p in io n  h e ld  b y  a g r i c u l t u r a l  h i s t o r i a n s  o f  t h e s e  
e a r l y  l i v e s t o c k  b r e e d e r s  a n d  the  c h a n g e s  th e y  w r o u g h t  h a s  b e e n  
s u c c i n c t l y  s t a t e d  b y  P o w e r  (1941, r e p r i n t e d  1969),  who w r i t e s  
'B a k e w e l l  m a y  h a v e  h i s  m e e d  of p r a i s e  f r o m  the  e c o n o m i s t ,  b u t  
to  th e  h i s t o r i a n  he is a n  a r c h - i c o n o c l a s t  who d e f a c e d  a n  i r r e p l a c e ­
a b le  c o l l e c t i o n  of  w a lk in g  d o c u m e n t s ' .  Only  the  Soay s h e e p  r e m a i n s  
to d a y  to r e m i n d  u s  w h a t  the  o r i g i n a l ,  u n i m p r o v e d  s h e e p  m a y  h a v e  
l o o k e d  l i k e ,  a n d  f o r  t h i s  r e a s o n  the  s k e l e t o n  of th e  Soay  s h e e p  
w a s  a d o p t e d  a s  th e  s t a n d a r d  a g a i n s t  w h ic h  d a t a  r e l a t i n g  to  th e  
b o n e s  f r o m  B a y n a r d ' s  C a s t l e  c o u ld  be  c o m p a r e d .  To e n s u r e  th a t  
th e  fu l l  r a n g e  in  s i z e  o f  Soay  s h e e p  w a s  u s e d  in th e  c o m p a r a t i v e
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s tu d v ,  m e a s u r e m e n t s  w e r e  t a k e n  f r o m  Ind iv id u a ls  of b o th  i s l a n d  
(St.  K i ld a )  an d  m a i n l a n d  ( B a b r a h a m ,  C a m b s .  ) f l o c k s .  T he  Soay  
s h e e p  on  St. K i l d a  a r e  s p e c i a l i s e d  f o r  l iv in g  u n d e r  h a r s h  e n v i r o n ­
m e n t a l  c o n d i t i o n s ,  a n d  a r e  s m a l l e r  th a n  th e  ' i m p r o v e d '  Soay  s h e e p  
k e p t  on th e  m a i n l a n d  (J e w e l l  e t  a l ,  1974). The  i s l a n d  s h e e p  a r e  
a l s o  s m a l l e r  th a n  m o s t  s h e e p  f r o m  a r c h a e o l o g i c a l  s i t e s  ( J e w e l l ,  
1975) a n d  th i s  h a s  to  b e  t a k e n  in to  a c c o u n t  if th e y  a r e  u s e d  a s  
c o m p a r a t i v e  m a t e r i a l  in a r c h a e o z o o l o g i c a l  r e s e a r c h ,  a n d  a s  a  
m o d e l  f o r  m e d i e v a l  s h e e p  it is  t h e r e f o r e  b e t t e r  to u s e  Soay  s h e e p  
w h i c h  h a v e  b e e n  b r e d  on th e  m a i n l a n d .
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F i g u r e  13:
(A) Soay  s h e e p .  P o l l e d  ewe f r o m  the  f l o c k  a t  R o y a l  H o l lo w a y  
C o l l e g e .
(B) D r a w i n g  of a  l a t e  m e d i e v a l  p o l l e d  e w e ,  b a s e d  on  
d e p i c t i o n s  of s h e e p  th a t  a p p e a r  on m o n u m e n t a l  b r a s s e s .
To f a c e  page 69
m g # #
S iz e  a n d  c o n f o r m a t i o n
A l th o u g h  B6kt iny i( l974 ,  p.  188) b e l i e v e s  t h a t  s h e e p  in E u r o p e  b e c a m e  
l a r g e r  t o w a r d s  th e  end  of th e  m i d d l e  a g e s  t h r o u g h  s e l e c t i v e  b r e e d i n g ,  
no e v i d e n c e  o f  t h i s  c h a n g e  w a s  f o r t h c o m i n g  f r o m  the  a n a l y s i s  of 
th e  m e t r i c a l  d a t a  r e l a t i n g  to the  s p e c i m e n s  f r o m  B a y n a r d ' s  C a s t l e .  
U n l ik e  th e  c a t t l e ,  t h e r e  w a s  no d i f f e r e n c e  in the  s i z e  of  th e  s h e e p  
f r o m  th e  c a s t l e  p i t s  ( d e p o s i t s  1 & 23) a n d  th o s e  f r o m  the  o t h e r  
d u m p s  ( d e p o s i t s  88,  89 & 100; 250; 5000);  In d iv id u a ls  f r o m  a l l  
g r o u p s  w o u ld  h a v e  b e e n  s i m i l a r  in s t a t u r e  an d  b u i ld  to  th e  Soay  
s h e e p  k e p t  on th e  m a i n l a n d  to d a y .  U n f o r t u n a t e l y  t h e r e  i s  a  l a c k  
of  r e a d i l y  a v a i l a b l e  m a t e r i a l  f r o m  p o s t  m e d i e v a l  s i t e s  a n d  t h e r e f o r e  
i t  i s  n o t ,  a s  y e t ,  p o s s i b l e  to fo l low  th e  c h a n g e s  t h a t  a r e  k n o w n  to 
h a v e  t a k e n  p l a c e  in B r i t i s h  s h e e p  d u r i n g  the l a t t e r  h a l f  o f  the  
e i g h t e e n t h  c e n t u r y  ( s e e  T r o w - S m i t h ,  1959, p. 36 & p.  45),  T h e  
on ly  s p e c i m e n s  of  s h e e p  know n  to m e  a r e  f r o m  P o r c h e s t e r  C a s t l e ,  
H a m - p s h i r e ,  an d  d a te  f r o m  1790 to 1820 AD. I n t e r e s t i n g l y ,  
m e a s u r e m e n t s  f r o m  t h e s e  b o n e s  f a l l  w i th in  the r a n g e s  in  s i z e  
e s t a b l i s h e d  f o r  t h o s e  f r o m  B a y n a r d ’s C a s t l e  ( G r a n t ,  1977, p e r s .  
c o m m . ) .  R e s e a r c h  in to  th e  c h a n g e s  in s i z e  o f  s h e e p  t h a t  h a v e  
o c c u r r e d  f r o m  th e  n e o l i t h i c  to the  p r e s e n t  day  is  c o n t in u in g  In 
c o l l a b o r a t i o n  w i t h  M i s s  A. G r a n t ,
C a l c u l a t i o n  of th e  in d e x  of  (h e ig h t  of the  n e c k / m i n i m u m  l e n g t h  of 
n e c k )  X 100 r e v e a l s  t h a t  th e  s c a p u l a e  of m e d i e v a l  s h e e p  a r e  s l e n d e r  
a n d  a l m o s t  g o a t - l i k e ,  s i m i l a r  to t h o s e  of  th e  Soay ,  in  c o n t r a s t  w i th  
s c a p u l a e  of  m o d e r n ,  i m p r o v e d  s h e e p  w h ic h  a r e  s to u t  a n d  b lo c k y  
( T a b l e  8). A l th o u g h  th e  v a l u e s  of the  ind ex  f o r  the  s p e c i m e n s  
f r o m  B a y n a r d ' s  C a s t l e  a r e  h ig h  th e y  s t i l l  f a l l  w i th in  the  r a n g e  
(78 to  133) e s t a b l i s h e d  f o r  s h e e p  by  B o e s s n e c k ,  only  t h o s e  f o r  the  
j u v e n i l e s  o v e r l a p  in to  th e  v a l u e s  f o r  g o a t  (i ,  e.  a r e  g r e a t e r  t h a n  
133),
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T h e  l i m b  b o n e s  a r e  a l s o  s l e n d e r  l i k e  th o s e  of the  Soay  
( T a b l e  9) and ,  a s  s t a t e d  a b o v e ,  t h i s  r e f l e c t s  the  u n i m p r o v e d  
n a t u r e  o f  m e d i e v a l  s h e e p .  S h e e p  b e lo n g in g  to the  m o d e r n  
b r e e d s  w h i c h  h a v e  b e e n  i m p r o v e d  f o r  m e a t - p r o d u c t i o n  h a v e  
s t o u t e r ,  m o r e  r o b u s t  l e g  b o n e s  ( s e e  H a m m o n d ,  1948, F i g u r e  
56 ,  p .  82).
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T a b le  8: D a te  m e d i e v a l  a n d  m o d e m  s h e e p .  S c a p u la ,  index
1.
1.1
1. 2
2 .
2. i
2 . 2
K ey:
of n e c k  h e ig h t  to m i n i m u m  l e n g th  of n e c k .  ^
N u m b e r  of s p e c i m e n s R an g e
M o d e r n :
A d u l t
R o m n e y  M a r s h  ( m  & c) 3 6 8 . 8  -  8 1 . 4
C lun  F o r e s t  ( m ,  f  & c) 7 74. 9 -  9 6 . 0
N o r f o l k  H o r n  ( m  & f) 3 8 8 . 2  -  91. 3
S o a y  ( m ,  f  & c) 5 96. 0 - 131. 6
J u v e n i l e
N o r f o l k  H o r n  (m) 1 122. 6
S o ay  ( m  & f) 4 1 2 5 .7  -  14 6 .3
B a .y n a r d ' s  C a s t l e :  
A d u l t
D e p o s i t s  1 & 23 97 81.  3 -  124. 0
D e p o s i t  100 68 87. 8 - 1 2 5 .7
D e p o s i t  250 18 9 6 . 5  - 12 2 .9
J u v e n i l e
D e p o s i t s  1 &c 23 9 113. 8 -  139. 8
D e p o s i t s  100 - -
D e p o s i t  250 - -
S e x : -  m m a l e
f f e m a l e
c c a s t r a t e
T h e  S o a y  s h e e p  a r e  f r o m  i s l a n d  an d  m a i n l a n d  f l o c k s .
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T a b l e  9: L a t e  m e d i e v a l  an d  m o d e r n  s h e e p .  F o r e  l i m b  b o n e s ,
in d e x  of  m i n i m u m  s h a f t  w id th  to len g th .
N u m b e r  of s p e c i m e n s
H U M E R U S
1. M o d e r n :
S o a y  (m ,  f  & c)
C lun  F o r e s t  ( m ,  f  & c) 
N o r f o l k  H o r n  ( m  & f )  
R o m n e y  M a r s h  ( m  & c)
2. B a y n a r d ’s C a s t l e :
D e p o s i t s  1 & 23
D e p o s i t  100 
D e p o s i t  250
RADIUS
1. M o d e r n :
S o a y  {m, f  & c)
C lun  F o r e s t  (m ,  f  & c) 
N o r f o l k  H o r n  ( m  & f) 
R o m n e y  M a r s h  ( m  &c c)
2. B a y n a r d ’s C a s t l e :
D e p o s i t s  1 &: 23
D e p o s i t  100 
D e p o s i t  250
40
9
2
3
16
25
8
R an g e
9 . 5  - 11. 3
11. 8 - 1 3 . 6
12. 1 - 12. 5 
1 3 .7  - 14. 6
1 1 . 1 - 11.8  
1 0 . 1 - 11.2
9 . 4  -  12 .5
11. 1 - 1 5 .4
12. 1 - 1 3 . 2
1 4 . 4  - 1 5 .2
1 0 .5  -  12 .5  
10 . 2 - 12 . 2  
10.  3 -  11. 8
K ey : Sex: -
f
m a l e
f e m a l e
c a s t r a t e
N o te :  T h e  Soay  s h e e p  a r e  f r o m  i s l a n d  an d  m a i n l a n d  f l o c k s .
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T h e  c r a n i a l  m a t e r i a l  f r o m  B a y n a r d ' s  C a s t l e  in c lude  the  r e m a i n s  
of  h o r n e d  a n d  p o l l e d  sh ee p :
D e p o s i t  
1 &: 23
' r o b b e r  p i t s '
D a te
C.1520 AD
D e s c r i p t i o n
F r a g m e n t s  of c r a n i u m :
23 f r o m  h o r n e d  s h e e p  
3 f r o m  p o l l e d  s h e e p
p l u s  8 h o r n  c o r e s
100
' d o c k  b a s i n '
C.1499 -  1500 
AD
F r a g m e n t s  of  c r a n i u m :
11 f r o m  h o r n e d  s h e e p  
19 f r o m  p o l l e d  s h e e p
p lu s  5 h o r n  c o r e s
250
C i ty  d e b r i s
m i d  14th C en t ,  
AD
F r a g m e n t s  of c r a n i u m : '
2 f r o m  h o r n e d  s h e e p  
2 f r o m  p o l l e d  s h e e p  
p lu s  8 h o r n  c o r e s
T h e  q u e s t i o n  o f  why  the  r e m a i n s  of h o r n e d  a n d  p o l l e d  s h e e p  a r e  
fo und  t o g e t h e r  on a r c h a e o l o g i c a l  s i t e s  h a s  b e e n  d i s c u s s e d  by 
A r m i t a g e  & G o o d a l l  (1977), t h e r e f o r e  o n ly  a  b r i e f  s u m m a r y  is  
p r e s e n t e d  h e r e .  T h e r e  a r e  two a l t e r n a t i v e  e x p l a n a t i o n s ,  the  
f i r s t  s u p p o s e s  t h a t  t h e r e  w e r e  two d i s t i n c t  b r e e d s  of s h e e p  
p r e s e n t  in E n g l a n d  d u r i n g  the  l a t e  m e d i e v a l  an d  e a r l y  T u d o r  
p e r i o d s ,  one  h o r n e d  an d  th e  o t h e r  p o l l e d ,  w h i l s t  the  s e c o n d  is  
b a s e d  on  th e  b e l i e f  t h a t  s h e e p  a t  t h i s  t i m e  w e r e  s i m i l a r  to  Soay  
s h e e p  of  t o d a y ,  w h e r e  h o r n e d  r a m s  a n d  e w e s ,  p o l l e d  e w e s ,  a n d  
w e t h e r s  w i t h  s m a l l ,  s t u n t e d  h o r n s ,  a r e  to  be  found.  T h e r e  i s  no t  
a s  y e t ,  s u f f i c i e n t  e v i d e n c e  a v a i l a b l e  to e n a b l e  a r c h a e o z o o l o g i s t s  
to d e t e r m i n e  w h i c h  of the  two e x p l a n a t i o n s  is  c o r r e c t  o r  w h e t h e r ,  
on c e r t a i n  s i t e s ,  b o th  h o ld  t r u e .
W i th  th e  e x c e p t i o n  of  th e  s p e c i m e n  ( r e g . n o .  75.  8306) d e s c r i b e d  
b e l o w ,  a n d  a s m a l l ,  r u d i m e n t a r y  c o r e  ( s p e c i m e n  75 .10881, d e p o s i t  
23),  th e  h o r n  c o r e s  f r o m  B a y n a r d ' s  C a s t l e  c l o s e l y  r e s e m b l e  t h o s e
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f r o m  m a l e ,  f e m a l e  and  c a s t r a t e  Soay s h e e p .
T h e  s m a l l ,  c y l i n d r i c a l ,  g o a t - l i k e  h o r n  c o r e  (75.  8306),  r e c o v e r e d  
f r o m  a  g r a v e l  l a y e r  ( d e p o s i t  81) w h ic h  f o r m e d  p a r t  of th e  f l o o r  to 
t h e  d o c k  b a s i n  ( d e p o s i t  100), d o e s  no t  b e lo n g  to th e  s e r i e s  of 
s h e e p  h o r n  c o r e s  k n o w n  f r o m  m e d i e v a l  s i t e s  in B r i t a i n .  I t  
r e s e m b l e s  the  c o r e s  m o r e  t y p i c a l l y  a s s o c i a t e d  w i th  the  f e m a l e  
s h e e p  i d e n t i f i e d  and d e s c r i b e d  by  R i i t i m e y e r  f r o m  p r e h i s t o r i c  
l a k e  d w e l l i n g s  in S w i t z e r l a n d  ( s e e  L y d e k k e r ,  1912, p.  144; B bkbny i ,  
1974, p .  157) a n d  the  s k u l l s  f r o m  th e  p e a t  d e p o s i t s  in the  L e a  v a l l e y ,  
n o r t h  o f  L o n d o n ,  BM(NH) r e g .  n o s .  75. 5134 & 75 .5140 .  T h e  s p e c i m e n  
f r o m  B a y n a r d ' s  C a s t l e  i s  t h e r e f o r e  p r o b a b l y  r e s i d u a l  in  o r i g i n  
( p r e h i s t o r i c  ? ) ,  and  p r e d a t e s  the  o t h e r  i t e m s  found  in t h e  d e p o s i t ,  
w h i c h  w e r e  a s s e s s e d  a s  b e in g  of  f o u r t e e n t h  to f i f t e e n th  c e n t u r y  
AD d a t e .  T h e  b r o w n  s t a i n i n g  a n d  a b r a d e d  s u r f a c e s  of t h i s  
p a r t i c u l a r  c o r e  m a r k  i t  a p a r t  f r o m  th e  o t h e r  bone  f r o m  th e  s a m e  
l è v e l ,  a n d  f u r t h e r  t e s t i f y  to  i t s  a n t iq u i ty .
S e x  d i f f e r e n t i a t i o n
1. P e l v i c  g i r d l e ;
T h e  c r i t e r i a  w h i c h  m a y  b e  u s e d  to d i s t i n g u i s h  b e t w e e n  the  
p e l v i s  of a  m a l e  an d  t h a t  of a f e m a l e  s h e e p  h a v e  b e e n  
d e s c r i b e d  by  B o e s s n e c k  (1971, p. 344).  In  o r d e r  t h a t  the  
d i f f e r e n c e s  b e t w e e n  a  m a l e  and  a  c a s t r a t e d  a n i m a l  c o u ld  
b e  e s t a b l i s h e d ,  a  s i x  y e a r  o ld  S o a y  w e t h e r  f r o m  th e  f lo c k  
a t  B a b r a h a m  w a s ,  a t  m y  r e q u e s t ,  s l a u g h t e r e d ,  a n d  w i th  
th e  a s s i s t a n c e  o f  M r .  A. R e d f e r n  a t  the  BM(NH) a  s k e l e t o n  
m a d e  f r o m  the  c a r c a s s .
A  d r a w i n g  of th e  i n n o m i n a t e  bone  of th e  Soay c a s t r a t e  is 
sh o w n  in F i g u r e  14(A), t o g e t h e r  w i th  t h o s e  of a  f e m a l e  a n d  
a m a l e ,  the  d i f f e r e n c e s  in  m o r p h o l o g y  a r e  t a b u l a t e d  b e lo w  
in T a b l e  10.
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FIG.I4
(A) Soay sheep:  Innominate, adult ewe, ram and wether (cas tra te) .
a
d
e
(B) Sheep : Innominate, measurement of the thickness (depth) 
of medial rim of the acetabulum.
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T h e  p r o b l e m  w i th  s p e c i m e n s  r e c o v e r e d  f r o m  a r c h a e o l o g i c a l  
s i t e s  is t h a t  th ey  a r e  o f t e n  f r a g m e n t e d  o r  b u t c h e r e d .  I t  is  
t h e r e f o r e  n o t  a lw a y s  p o s s i b l e  to  iden t i fy  the  s e x  u s i n g  th e  c r i t e r i a  
d e s c r i b e d  a b o v e .  W h e r e  th e  a c e t a b u l u m  r e m a i n s  i n t a c t  th e  s e x  
m a y  be  d e t e r m i n e d  by a b s o l u t e  m e a s u r e m e n t .
L e m p p e n a u  (1964, p .  17) h a s  d e m o n s t r a t e d  how m e a s u r e m e n t  of 
th e  d e p th  of th e  m e d i a l  r i m  of  th e  a c e t a b u l u m  can  be  u s e d  to  
s e p a r a t e  the  s e x e s  in R o e  d e e r  ( C a p r e o l u s  c a p r e o l u s ) . In  a  
r e c e n t  a n a l y s i s  c a r r i e d  ou t  on a g r o u p  of 57 i n n o m in a te  b o n e s  of 
So ay  s h e e p  of Icnown s e x ,  I found  th a t  it  w a s  p o s s i b l e  to s e g r e g a t e  
th e  s e x e s  in s h e e p  by  m e a n s  of  t h i s  m e a s u r e m e n t .  A s  e x p e c t e d ,  the  
h i s t o g r a m  p r o d u c e d  f r o m  the  d a t a  on th e  Soay  s h e e p  ( F i g u r e  15) 
s h o w s  a  b i  - m o d a l  d i s t r i b u t i o n ,  w i t h  v e r y  l i t t l e  o v e r l a p  b e t w e e n  the  
tw o c o m p o n e n t  d i s t r i b u t i o n s  ( m a l e  and  f e m a l e ) .  T he  d a t a  r e l a t i n g  
to e a c h  of th e  d i s t r i b u t i o n s  w e r e  p l o t t e d  s e p a r a t e l y  a s  c u m u l a t i v e  
p e r c e n t a g e s  on p r o b a b i l i t y  p a p e r  ( F i g u r e  15, s t r a i g h t  l i n e s ,  m a l e  
& f e m a l e ) ,  a f t e r  th e  m e t h o d  d e s c r i b e d  by  H a r d i n g  (1949).  F r o m  t h e s e  
l i n e s  e s t i m a t e s  of  th e  m e a n s  a n d  s t a n d a r d  d e v ia t i o n s  f o r  t h e  m a l e  
an d  f e m a l e  p o p u l a t i o n s  w e r e  o b t a in e d ,  t h e s e  v a l u e s  c l o s e l y  a p p r o x i m a t e  
t h o s e  d e r i v e d  f r o m  th e  d a t a  b y  c a l c u l a t i o n  (T a b le  11).
T a b l e  11: S o ay  s h e e p .  I n n o m i n a t e  b o n e ,  d e p th  of th e  m e d i a l  r i m  of 
th e  a c e t a b u l u m .  Sex  d i f f e r e n t i a t i o n .
No.  s p e c i m e n s  M ea n  R a n g e  S t a n d a r d  d e v ia t io n
M a le :
C a l c u l a t e d  27 6 . 8 6  4 . 3  - 9 . 9  1 .2 2
E s t i m a t e d ^  27 7. 20 4 . 3  -  9 . 9  1. 30
F e m a l e ;
C a l c u l a t e d  30 2 . 7 5  1 .1  - 5 . 2  0. 93
E s t i m a t e d ^  30 2. 80 1. 1 - 5 . 2  1. 10
1 V a l u e s  o b t a i n e d  by  g r a p h i c a l  m e a n s  f r o m  th e  l i n e s  p l o t t e d  on 
p r o b a b i l i t y  p a p e r  ( F i g u r e  15), a f t e r  th e  m e t h o d  of H a r d i n g  (1949).
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A s  th e  d i s t r i b u t i o n  w a s  b i - m o d a l ,  th e  c u m u l a t i v e  p e r c e n t a g e s  of 
th e  c o m b i n e d  m a l e  a n d  f e m a l e  d a t a  w h e n  p l o t t e d  on the  probabili ty* 
p a p e r  p r o d u c e d  a s i g m o i d a l  c u r v e  ( F i g u r e  15, C F ) ,  H a d  th e  
d i s t r i b u t i o n  b e e n  n o r m a l ,  the  p o in t s  w o u ld  h a v e  f a l l e n  on a 
s t r a i g h t  l i n e  ( H a r d i n g ,  1949, p.  142).
T h e  h i s t o g r a m s  p r o d u c e d  f r o m  th e  d a t a  on  th e  i n n o m in a te  b o n e s  
f r o m  B a y n a r d ' s  C a s t l e  ( d e p o s i t s  1 & 23; 88,  89 a n d  100) a r e  show n  
in F i g u r e  16, t o g e t h e r  w i th  t h e i r  c u m u l a t i v e  f r e q u e n c i e s  (C F)  a s  
p l o t t e d  on p r o b a b i l i t y  p a p e r .  B o th  d i s t r i b u t i o n s  a r e  a p p a r e n t l y  
n o r m a l ,  an  o b s e r v a t i o n  w h ic h ,  in the  l i g h t  of the  a n a l y s i s  on  the  
S o a y  m a t e r i a l ,  is  u n e x p e c t e d .  T h i s  c an  b e  e x p la i n e d ,  h o w e v e r ,  
if t h e  two a p p a r e n t l y  ' n o r m a l '  d i s t r i b u t i o n s  a r e  e a c h  m a d e  up  of 
t h r e e  c o m p o n e n t  p o p u l a t i o n s ,  t h e m s e l v e s  n o r m a l l y  d i s t r i b u t e d  
( F i g u r e  16, m o d e l  o f  p o ly  m o  d a l  d i s t r i b u t i o n ) ,  w i th  t h e  s i z e  r a n g e s  
of  th e  d i s t r i b u t i o n s  o v e r l a p p i n g .  E x a m i n a t i o n  of the  m o r e  c o m p l e t e  
s p e c i m e n s  f r o m  the  c a s t l e  a n d  d o ck  b a s i n  d u m p s ,  u s i n g  th e  
c r i t e r i a  d e s c r i b e d  p r e v i o u s l y  in T a b l e  10, r e v e a l e d  th a t  m a l e ,  
f e m a l e  a n d  c a s t r a t e d  a n i m a l s  w e r e  r e p r e s e n t e d ,  w i th  a 
p r e d o m i n a n c e  of c a s t r a t e s  ( T a b l e  12). T h u s  v e r i f y i n g  th e  
i n t e r p r e t a t i o n  t h a t  b o t h  d i s t r i b u t i o n s  a r e  in f a c t  p o l y m o d a l  r a t h e r  
t h a n  n o r m a l ,  a n d  in c lu d e  c a s t r a t e s  a s  w e l l  a s  m a l e s  a n d  f e m a l e s .
T a b l e  12; L a t e  m e d ie i^ a l  a n d  e a r l y  T u d o r  sh e e p .  I n n o m i n a t e  b o n e ,  
p r o p o r t i o n s  of m a l e ,  f e m a l e  a n d  c a s t r a t e d  a n i m a l s .
D e p o s i t s  1 & 23
2
c .1 5 2 0  A D  M a l e  & c a s t r a t e  45 (86%)
F e m a l e  7 (14%)
S e x  unknow n^  13
D e p o s i t  100
c .1 4 9 9  - 1500 AD M a le  & c a s t r a t e  ^ 93 (85%)
F e m a l e  ^ 17 (15%)
S ex  unknow n  28
Key:  1. P r o p o r t i o n s  e x p r e s s e d  a s  % of t o t a l  n u m b e r  of  s e x e d
s p e c i m e n s .
2. M o s t l y  c a s t r a t e s ,  on ly  a  few e n t i r e  m a l e s  p r e s e n t .
3. S p e c i m e n  too  f r a g m e n t e d  to a l lo w  the  s e x  to  be  
d e t e r m i n e d .
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A l t h o u g h  th e  a b s o l u t e  n u m b e r s  of m a l e s ,  f e m a l e s  and  c a s t r a t e s  
c a n n o t  b e  d e t e r m i n e d  w i th  any  d e g r e e  of  a c c u r a c y  f r o m  the  d a ta ,  
t h e r e  is  e v i d e n c e  t h a t  th e  g r e a t e s t  p r o p o r t i o n  of  i n n o m in a te  b o n e s  
f r o m  B a y n a r d ' s  C a s t l e  c o m e  f r o m  w e t h e r s  ( c a s t r a t e d  s h e e p ) .  
W e t h e r  s h e e p  p r o d u c e  a  h e a v i e r  f l e e c e ,  of b e t t e r  q u a l i ty  than  
the  e w e ,  a n d  t h e r e f o r e  f lo c k s  o f  s h e e p  in th e  l a t e  m e d i e v a l  p e r i o d  
h a d  a  h ig h  p r o p o r t i o n  of  c a s t r a t e d  a n i m a l s .  T h e  l i s t  of  s h e e p  
o w n e d  by  O w s to n  A b b e y g L e i c e s t e r s h i r e  f o r  the  y e a r  1388 
( r e f e r r e d  to by  T r o w - S m i t h ,  1957, p,  149), f o r  i n s t a n c e ,  sh o w s  
t h a t  t h e r e  w e r e  158 w e t h e r s ,  5 r a m s  a n d  131 e w e s .
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F I G . 15
Soay sheep: Innominate, thickness of medial rim 
of the acetabulum.
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II.  H o r n  c o r e s ;
H o r n  c o r e s  of  s h e e p  a r e  know n  to e x h ib i t  m a r k e d  s e x u a l  
d i m o r p h i s m ,  w i th  th e  c o r e  o f  the  m a l e  b e in g  l a r g e r  a n d  m o r e  
r o b u s t  c o m p a r e d  to t h a t  of the  f e m a l e .  I t  i s  t h e r e f o r e  p o s s i b l e  
to s e p a r a t e  the  c o r e s  of f e m a l e s  f r o m  t h o s e  of  m a l e s  b y  m e a n s  
of a b s o l u t e  m e a s u r e m e n t ,  p a r t  i c u l a r l y  on the  b a s i s  of th e  
l e n g t h  of the  p o s t e r i o r - d o r  s a l  (o u te r )  c u r v e  a n d  th e  m i n i m u m  
d i a m e t e r  of  the  b a s e ,  a s  d e m o n s t r a t e d  by  P o l l o c k  (197 6, p.  101).
T h e  m a i n  p r o b l e m  w i th  b o n e  m a t e r i a l  f r o m  a r c h a e o l o g i c a l  s i t e s  
is  t h a t  h o r n  c o r e s  f r o m  c a s t r a t e d  s h e e p  m a y  a l s o  be  p r e s e n t ,  
an d  t h e s e  c a n  be  d i f f i cu l t  to id en t i fy  a s  t h e i r  s i z e  an d  s h a p e  
d e p e n d s  v e r y  m u c h  a t  w h a t  a g e  c a s t r a t i o n  w a s  c a r r i e d  ou t .  If  
a  r a m  l a m b  is  c a s t r a t e d  so o n  a f t e r  b i r t h  t h e r e  is  a  m a r k e d  
s lo w in g  up  of h o r n  g r o w t h  ( I b se n ,  1944; F r a s e r ,  1955) a n d  the  
h o r n s  d e v e lo p  to r e s e m b l e  t h o s e  of th e  f e m a l e ,  t h e  c o r e s  b e in g  
s h o r t e r  a n d  l e s s  c u r v e d  th a n  t h o s e  of th e  m a l e  ( s e e  F i g u r e  17, c o r e  
no .  8), W h en  the  t i m e  of c a s t r a t i o n  is  d e l a y e d  u n t i l  t h e  a n i m a l  
is  o l d e r ,  th e  e f f e c t  on g r o w t h  a n d  d e v e l o p m e n t  is  l e s s  s e v e r e ,  th e  
c o r e s  o f  the  a d u l t  w e t h e r  b e i n g  s i m i l a r  to  t h o s e  o f  th e  e n t i r e ,  
a d u l t  m a l e  ( s e e  H a t t i n g ,  1975, F i g u r e  9, p. 351).
C o n t e m p o r a r y  d e s c r i p t i o n s  o f  l i v e s t o c k  h u s b a n d r y  s u g g e s t  t h a t  
d u r i n g  th e  s i x t e e n t h  c e n t u r y  a m a l e  a n i m a l  t h a t  w a s  n o t  going  to 
b e  k e p t  f o r  b r e e d i n g  p u r p o s e s  w a s  u s u a l l y  c a s t r a t e d  10 to  20 d a y s  
a f t e r  b i r t h .  T h e r e f o r e  i t  is  to b e  e x p e c t e d  t h a t  t h e  c o r e s  of 
w e t h e r  s h e e p  f r o m  e a r l y  T u d o r  s i t e s  w i l l  b e  s i m i l a r  to t h o s e  of 
th e  e w e s ,  b u t  s l i g h t l y  m o r e  r o b u s t ,  w i t h  a  m i n i m u m  d i a m e t e r  a t  
th e  b a s e  i n t e r m e d i a t e  be tween th a t  of  th e  m a l e  and  th e  f e m a l e .
B e f o r e  a t t e m p t i n g  to e s t a b l i s h  th e  s e x  o f  th e  s p e c i m e n s  f r o m  
B a y n a r d ' s  C a s t l e ,  th e  c o l l e c t i o n  of  h o r n  c o r e s  of m a l e ,  f e m a l e
82
a n d  c a s t r a t e d  Soay  s h e e p  a t  the  BM(NH) w a s  e x a m i n e d ,  in
o r d e r  to d e t e r m i n e ,  in g r e a t e r  d e t a i l ,  the  d i f f e r e n c e s  b e t w e e n
t h e  s e x e s .  E a c h  c o r e  w a s  m e a s u r e d  a n d  th e n  X - r a y e d  to  e n ab le
the  e x t e n t  of the  c a v i t y  to be  d e t e r m i n e d  ( F i g u r e  17), t h i s  f e a t u r e
h a s  b e e n  shown by  H a t t i n g  (1975) to b e  d i a g n o s t i c  of the  s e x  of
th e  c o r e .  U s i n g  a p l a n i m e t e r  (Haff  p l a n i m e t e r  no .  317) th e
2
fo l lo w in g  v a l u e s  ( c m  ) w e r e  o b ta in e d  f r o m  th e  r a d i o g r a p h i c  
p l a t e s
a .  t h e  a r e a  of the  c a v i t y ,  p r o j e c t e d  in one  p l a n e  
( m e d io  - l a t e r a l )
b .  th e  t o t a l  a r e a  of  the  c o r e ,  p r o j e c t e d  in  t h e  
s a m e  p l a n e .
T h e  r e l a t i v e  s i z e  of  the  c a v i t y ,  e x p r e s s e d  a s  a  p e r c e n t a g e  of the  
o v e r a l l  s i z e  of th e  h o r n  c o r e ,  w a s  c a l c u l a t e d  f r o m  th e  i n d e x  of 
( a / b )  X 100
I n f o r m a t i o n  r e l a t i n g  to the  c o r e s  of th e  Soay  s h e e p  h a s  b e e n  
s u m m a r i s e d  b e lo w  in T a b l e  13. T h e  S o a y  h o r n  c o r e s  w e r e  u s e d  
a s  ty p e  s p e c i m e n s  a g a i n s t  w h i c h  th e  c o r e s  f r o m  B a y n a r d ' s  C a s t l e  
c o u ld  b e  c o m p a r e d .
T a b l e  13: S o a y  s h e e p .  H o r n  c o r e .
N o .  ^ S ex A g e
2
M e a s u r e m e n t s 3In d e x
1 f e m a l e
( y e a r s  ) 
2 +
LOG
51
B C
71
MXD
25
M ND
16 59. 0
2 f e m a l e 5 + 68 77 27 16 4 4 . 3
3 f e m a l e 5 + 77 77 25 17 2 7 . 8
4 f e m a l e 5 + 32 43 19 14 3 9 . 0
5 m a l e 4 m n t h s . - - - -
6 m a l e 1 75 86 30 24 14. 2
7 m a l e 3 + 235 143 47 40 1 9 . 4
8 c a s t r a t e 6+ 135 116 43 26 2 3 . 9
Key: 1. N u m b e r  a s  in F i g u r e  17
2. M e a s u r e m e n t s  ( m m )  : - LOG L e n g t h  of  o u t e r  c u r v e
B C  B a s a l  c i r c u m f e r e n c e
MXD M a x i m u m  d i a m e t e r
a t  b a s e
MND M i n i m u m  d i a m e t e r
a t  b a s e .
3, Index :  ( a r e a  of c a v i t y / t o t a l  a r e a  of  c o r e )  x  100.
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N ote  : T he  Soay  s h e e p  a r e  f r o m  i s l a n d  and  m a i n l a n d  f l o c k s  : -
1, 2, 3, 4,  6 & 7 i s l a n d  f lo c k
5 and  8 m a i n l a n d  f lo c k
A n i m a l  n u m b e r  e ig h t  w a s  c a s t r a t e d  a t  two w e e k s  of age,
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E i g h t  h o r n  c o r e s  f r o m  B a y n a r d ’s C a s t l e  ( F i g u r e  18) w e r e  
e x a m i n e d  in d e t a i l ,  fo l low ing  the  p r o c e d u r e  a d o p te d  f o r  the  
S o a y  m a t e r i a l ,  i n f o r m a t i o n  on t h e s e  s p e c i m e n s  is  g iv en  in 
T a b l e  14.
T a b l e  14: L a t e  m e d i e v a l  a n d  e a r l y  T u d o r  sh e e p .  H o r n  c o r e .
No. ^ D e p o s i t Sex 2M e a s u r e m e n t s In d e x
LOG B C MXD MND
1 23 c a s t r a t e  ? 88 - 3 1 .7 - 2 9 . 4
2 1 c a s t r a t e 77 80 2 6 . 4 2 3 .7 2 8 . 6
3 23 c a s t r a t e 122 86 31. 6 2 2 . 9 28. 1
4 1 c a s t r a t e 125 93 3 7 . 8 23. 6 45.  2
5 100 f e m a l e /  
c a s t r a t e  ? 111 88 3 1 . 0 2 3 . 8 37. 5
6 100 m a l e - 121 4 3 . 0 34, 1 9 . 7
7 250 m a l e 190 135 5 2 . 0 3 1 .7 28. 2
8 100 f e m a l e 97 77 2 9 . 3 19 .1 20. 5
Key: 1. N u m b e r  a s  in  F i g u r e  18
BM(NH) R e g .  N os :  1 -75 .  10882; 2 -7 5 .  8275
3 - 7 5 . 8 2 7 1 ;  4 - 7 5 . 8 2 7 4  
5 - 7 5 . 1 0 8 8 4 ; 6 - 7 5 .  8277 
7 - 7 5 . 8 1 6 1 ;  8 - 7 5 . 8 1 6 8
2. M e a s u r e m e n t s  ( m m ) : -  LOG L e n g t h  of  o u t e r  c u r v e
B C  B a s a l  c i r c u m f e r e n c e  
MXD M a x i m u m  d i a m e t e r  a t  b a s e
MND M i n i m u m  d i a m e t e r  a t  b a s e
3. Index :  ( a r e a  of  c a v i t y / t o t a l  a r e a  of c o r e )  x  100
H a v in g  id e n t i f i e d  th e  c o r e s  of m a l e ,  f e m a l e  and  c a s t r a t e d  a n i m a l s  f r o m  
th i s  g r o u p  of e i g h t  s p e c i m e n s  i t  w a s  th e n  p o s s i b l e  to  s o r t  the  
r e m a i n i n g ,  i n c o m p l e t e  ( b r o k en )  s p e c i m e n s  a c c o r d i n g  to s e x .  T he  
n u m b e r  of  m a l e ,  f e m a l e  a n d  c a s t r a t e d  s h e e p  r e p r e s e n t e d  by  the  
h o r n  c o r e s  f r o m  B a y n a r d ’s C a s t l e  m a y  b e  a s s e s s e d  a s : -
8 6
D e p o s i t  s 1 & 23
1 r i g h t ,  c a s t r a t e  ?
3 l e f t ,  c a s t r a t e
1 l e f t ,  c a s t r a t e  ?
1 r u d i m e n t a r y  c o r e ,  s e x  ?
2 j u v e n i l e ,  s e x  ?
D e p o s i t  100
1 r i g h t ,  m a l e
1 l e f t ,  f e m a l e
1 r i g h t ,  f e m a l e / c a s t r a t e  ?
2 j u v e n i l e ,  s e x ?
D e p o s i t  250
2 r i g h t ,  m a l e
1 l e f t ,  m a l e
4 j u v e n i l e ,  s e x ?
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A g e  a t  s l a u g h t e r
T h e  r e l a t i v e  n u m b e r  o f  a n i m a l s  k i l l e d  a t  e a c h  age  (i.  e .  the  k i l l -  
o f f  p a t t e r n )  w a s  e s t a b l i s h e d  u s i n g  d a ta  on e r u p t i o n  an d  w e a r  of the  
t e e t h  in the  m a n d i b l e s ,  a f t e r  th e  m e t h o d  of P a y n e  (1973) w h e r e  n in e  
w e a r  s t a g e s  a r e  u s e d ,  the  s t a g e  r e a c h e d  b e in g  de f ined  b y  the  ex ten t  
to w h ic h  th e  e n a m e l  h a s  b e e n  w o r n  aw ay  to e x p o s e  th e  d e n t in e .
F i g u r e  19 sh o w s  the  k i l l - o f f  p a t t e r n  e s t a b l i s h e d  f o r  the  75 c o m p l e t e  
m a n d i b l e s  f r o m  th e  d o c k  b a s i n  d u m p  ( d e p o s i t s  88,  89 & 100), T he  
s a m e  p a t t e r n  w a s  found  in th e  161 c o m p l e t e  m a n d i b l e s  f r o m  the  
c a s t l e  p i t s  ( d e p o s i t s  1 & 23). Two p e a k s  of s l a u g h t e r i n g  a r e  
d i s c e r n i b l e  f r o m  th e  d i a g r a m ,  one  a t  a g e  2 to 6 m o n t h s  ( w e a r  
s t a g e  B) a n d  a n o t h e r  a t  4  to  6 y e a r s  . ( s t a g e  G).  T h i s  p a t t e r n  f i t s  
v e r y  w e l l  the  p i c t u r e  w e  h a v e  of l a t e  m e d i e v a l  an d  e a r l y  T u d o r  
l i v e s t o c k  h u s b a n d r y  b a s e d  on  c o n t e m p o r a r y  d o c u m e n t a t i o n .  In  the  
e a r l y  T u d o r  p e r i o d  th e  f a t t e n in g  and  s a l e  of  a n i m a l s  w a s  n o t  the  
p r i n c i p a l  r e a s o n  f o r  s h e e p  f a r m i n g ,  a s  i t  is  to d a y ,  i n s t e a d ,  
s h e e p  w e r e  k e p t  p r i m a r i l y  a s  p r o d u c e r s  of w o o l  and  th e  m e a t  
m a r k e t  w a s  m a i n l y  s u p p l i e d  w i t h  o ld ,  w e a k  and  s i c k  a n i m a l s  
(B o w d e n ,  1967). By m o d e r n  s t a n d a r d s  t h e  s h e e p  w e r e  k e p t  to 
a  r e l a t i v e l y  l a t e  a g e ,  a n d  m o s t  w e r e  s o l d  a s  m u t to n  w h e n  4  to 6 
y e a r s  of a g e .  A  n u m b e r  of s u c k in g  an d  v e r y  young  l a m b s  w e r e ,  
h o w e v e r ,  p u r c h a s e d  a n d  h a n d  r e a r e d  in  th e  l a r g e r  h o u s e h o l d s  
f o r  th e  t a b l e ,  ( s e e  W i l s o n ,  1973, p.  91) a n d  t h i s  m a y  e x p l a i n  
t h e  f i r s t  p e a k  a t  2 - 6  m o n t h s  in th e  k i l l - o f f  p a t t e r n  f o r  B a y n a r d ’s 
C a s t l e .
F o r  c o m p a r i s o n  w i t h  t h e  m e d i e v a l  s l a u g h t e r  p a t t e r n ,  th e  k i l l - o f f  
p a t t e r n  f o r  a  m o d e r n  m i x e d  ( a r a b l e  & l i v e s t o c k )  f a r m  in  H e r e f o r d ­
s h i r e  i s  a l s o  g iv e n  in F i g u r e  19, a n d  is  b a s e d  on  m y  own, 
u n p u b l i s h e d  r e c o r d s  of th e  n u m b e r s  of s h e e p  ( f a t  l a m b s  & c u l l e d  
e w e s )  s e n t  off  to m a r k e t  a n d  s l a u g h t e r ,  f o r  the  y e a r s  1968 to 1969. 
A s  t h e s e  m o d e r n  w e t h e r s  an d  s u r p l u s  ew e  l a m b s  w e r e  f i n i s h e d  
on s w e d e s  a n d  k a l e  (i .  e .  w e r e  fo lded)  d u r i n g  t h e  l a t e  a u t u m n  and 
e a r l y  w i n t e r  m o n t h s ,  the  fa t  s t o c k  w e r e  s e n t  off  to  m a r k e t  a t  age
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9 to  12 m o n t h s .  T h i s  i s ,  by m o s t  p r e s e n t  day  s t a n d a r d s ,  a 
s o m e w h a t  o u t d a t e d  p r a c t i c e  ( s e e  F r a s e r ,  1947, p.  112) f o r  the  
m a j o r i t y  of lo w la n d  f a r m e r s  f a t t e n  t h e i r  l a m b s  up  to m a r k e t  
r e q u i r e m e n t s  by  6 m o n t h s  of age  ( s e e  ADAS, 1971). In  s p i t e  of 
the  f a c t  t h a t  th e  H e r e f o r d  d a t a  i s  no t  e n t i r e l y  r e p r e s e n t a t i v e  of 
m o d e r n  s h e e p  f a r m i n g ,  th e  e s s e n t i a l ,  an d  s t r i k i n g  d i f f e r e n c e s  
b e tv /e e n  a  v/ool  ( m e d i e v a l )  a n d  a  m e a t  ( m o d e r n )  p r o d u c i n g  
e c o n o m y  a r e  d e m o n s t r a t e d  in F i g u r e  19.
S a m p l e  o f  l e g  h a i r
A m e t a t a r s a l  b o n e  ( s p e c i m e n  7 6. 6561),  f r o m  a  j u v e n i l e  ( d i s t a l  
e p i p h y s i s  u n f u s e d  an d  d e t a c h e d ) ,  w i th  w o o l  a n d  h a i r  f i b r e s  s t i l l  
a t t a c h e d  v /as  r e c o v e r e d  f r o m  th e  c i t y  d e b r i s  ( d e p o s i t  250) .  U s i n g  
th e  a u t o m a t i c  m e a s u r i n g  e q u i p m e n t  b u i l t  by  D r  W. A. S a n d s ,  
C e n t r e  f o r  O v e r s e a s  P e s t  R e s e a r c h ,  one  h u n d r e d  f i b r e s  w e r e  
m e a s u r e d  a n d  th e  fo l lo w in g  r a n g e  of  d i a m e t e r  s i z e  ( m i c r o n s )  
r e c o r d e d :  ~
No. m e a s u r e d  M e a n  R a n g e  S t a n d a r d  d e v ia t io n  D i s t r i b u t i o n
100 4 8 . 4  12 -  98 2 2 , 8  s y m m e t r i c a l
F i n e  w o o l  f i b r e s  ( u n d e r  30 m i c r o n s )  w e r e  n o n - m e  du l l  a t  ed. 
C o a r s e  w o o l  f i b r e s  (50 to 60 m i c r o n s )  a n d  h a i r  ( o v e r  60
m i c r o n s )  w i th  m e d u l l a  ( n o n - l a t t i c e d ) .
m a d e
S e v e r a l  c a s t s  of f i b r e s  w e re ^ in  p o ly v in y l  a c e t a t e  u s i n g  th e  s e m i ­
e m b e d d i n g  a n d  e x t r a c t i o n  t e c h n i q u e  d e s c r i b e d  by  W i l d m a n  (1954), 
in o r d e r  to  v ie w  th e  s c a l e  p a t t e r n s ,  t h e s e  w e r e  a l l  of t h e  i r r e g u l a r  
w a v e d ,  m o s a i c  ty p e .
A  s a m p l e  of f i b r e s  w a s  s e n t  f o r  e x a m i n a t i o n  to D r .  M. L ,  R y d e r ,  
A n i m a l  B r e e d i n g  R e s e a r c h  O r g a n i s a t i o n ,  M id lo th i a n .  In  h i s  r e p o r t  
he  s a y s  t h a t  a l t h o u g h  th e  g r a n u l e s  a r e  n o t  v e r y  c l e a r ,  t h e  h a i r s  have  
n a t u r a l  b r o w n  p i g m e n t ,  m o r e  l i k e  the  S h e t l a n d  b r e e d  of s h e e p  than  
th e  S o a y ,  a n d  t h i s  i s  w h a t  he  w o u ld  h a v e  e x p e c t e d  in a m e d i e v a l  s h e e p  
( R y d e r ,  1976, p e r s .  c o m m . ) .
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(4) Sus  ( d o m e s t i c )
A  t o t a l  of  2, 058 b o n e s  of  p ig  w a s  i d e n t i f i e d  a n d  e x a m i n e d  
( T a b l e  15). M e a s u r e m e n t s  t a k e n  f r o m  m o s t  of  t h e s e  b o n e s  
f a l l  w i th in  the  r a n g e s  in s i z e  p r o p o s e d  by  C l a s o n  (1967, p.  63) 
f o r  th e  d o m e s t i c  p ig .  T h e r e  a r e ,  h o w e v e r ,  s e v e r a l  s p e c i m e n s  
( d e t a i l s  of w h i c h  a r e  g iven  in s e c t i o n  4,  s u m m a r y  of  th e  da ta)  
w h o s e  d i m e n s i o n s  o v e r l a p  t h o s e  f o r  th e  w i l d  p ig  (Sus s c r o f a ), b u t  
t h e s e  a r e  p r o b a b l y  f r o m  v e r y  l a r g e  d o m e s t i c  m a l e s .  A l l  the  
b o n e s  f r o m  B a y n a r d ' s  C a s t l e  a r e  t h e r e f o r e  b e l i e v e d  to b e  f r o m  
d o m e s t i c  p i g s .
T a b l e  15: P i g .  N u m b e r  of b o n e s  i d e n t i f i e d  a n d  e x a m i n e d .
C a s t l e  p i t s  D o c k  b a s i n  Ci ty  d e b r i s  S e c o n d a r y
c.  1520 AD c. 1499-1500 c. m i d  14th m o s t l y
1 & 23 88
AD
89 100
c e n t .  AD 
250
c e n t .  A 
5000
s k u l l 8 3 4 13 3 -
m a x i l l a 26 4 - 34 14 28
m a n d i b l e 35 7 1 87 50 72
to o th 82 17 1 119 54 30
s c a p u l a 18 10 2 32 25 20
h u m e r u s 9 10 4 67 22 29
r a d i u s 9 10 4 52 28 41
u l n a 5 21 4 49 36 46
i n n o m i n a t e 4 4 - 17 10 6
f e m u r 6 9 3 22 8 7
t i b i a 6 21 5 56 23 39
f ib u l a 3 9 - 26 18 6
c a l c a n e u m 10 10 1 17 - 10
t a l u s 9 4 - 5 1 4
2
fo o t  b o n e 15 1 - 32 29 -
m e t a p o d i a 34 12 8 121 70 103
p h a l a n x - 2 - - 7
v e r t e b r a * * * *
r i b ❖ * *
b o n e * ❖ * *
T o t a l : 279 152 39 749 391 448
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Key;  1.
2 .
S e c o n d a r y  d u m p s :  N u m b e r s  of  bone  r e f e r  to 
s e l e c t e d  s a m p l e s  on ly
F o o t  bone :  C a r p a l  - an d  t a r s a l  -  b o n e s
V e r t e b r a e ,  r i b s  & f r a g m e n t e d  bone  ( s c r a p ) ;  
l a r g e  n u m b e r s  p r e s e n t  bu t  no t  e x a m i n e d .
A g e  a t  s l a u g h t e r
T h e  r e l a t i v e  n u m b e r s  of a n i m a l s  k i l l e d  a t  e a c h  a g e  (i .  e .  t h e  k i l l -  
o f f  p a t t e r ^  w a s  e s t a b l i s h e d  u s i n g  d a t a  on  e r u p t i o n  o f  th e  t e e t h  In 
t h e  m a n d i b l e s ,  th e  a g e  a t  w h ic h  e a c h  to o th  e r u p t s  b e in g  b a s e d  on 
d a t a  f o r  p i g s  o f  the  l a t e  e i g h t e e n t h  c e n t u r y  ( S i lv e r ,  1971, T a b l e  G ,  
p .  298 -  299).  T h e  k i l l - o f f  p a t t e r n s  f o r  the  c a s t l e  p i t s  
( d e p o s i t s  1 & 23) a n d  th e  d o c k  b a s i n  d u m p  ( d e p o s i t s  88,  89 & 100) 
a r e  g iv e n  in  T a b l e  16.
T a b l e  16: L a t e  m e d i e v a l  an d  e a r l y  T u d o r  p ig .  M a n d ib l e ,  k i l l - o f f  
p a t t e r n .
D e p o s i t s  1 & 23
c a s t l e  p i t s  
c.  1520 AD
A g e  a t  S lau g h te r  
( y e a r s )
l e s s  t h a n  1 
1 |  - 2 
2 . - 3  
o v e r  3
D e p o s i t s  88,  89 & 100
d o c k  b a s i n  d u m p
c.  1499-1500 AD
l e s s  th a n  1
l i  - 2
2 - 3  
o v e r  3
No m a n d i b l e s
17
9
32
7
C u m u l a t i v e
f r e q u e n c y
0%
36%
50%
82%
0 %
26%
40%
89%
T h e  k i l l - o f f  p a t t e r n s  s h o w  th a t  in the  l a t e  m i d d l e  a g e s  v e r y  few 
o f  th e  p ig s  s l a u g h t e r e d  f o r  m e a t  h a d  r e a c h e d  m a t u r i t y  a t  t i m e  
o f  d e a t h .  O v e r  one  t h i r d  of th e  a n i m a l s  f r o m  the  c a s t l e  p i t s
( d e p o s i t s  1 & 23) h a d ,  f o r  i n s t a n c e ,  b e e n  k i l l e d - o f f  a s  s u c k in g  
o r  v e r y  young  p ig s  ( u n d e r  one  y e a r  o ld) ,  and  on ly  18% w e r e  a d u l t .
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a g e d  t h r e e  y e a r s  an d  o v e r  (wi th  the  t h i r d  m o l a r  fu l ly  e r u p t e d  
a n d  in w e a r ) .  T h e  s a m e  p i c t u r e ,  w i th  on ly  v e r y  s l i g h t  
d i f f e r e n c e s  in  the  v a l u e s  f o r  th e  c u m u l a t i v e  f r e q u e n c i e s ,  a l s o  
h o l d s  t r u e  f o r  th e  p i g s  f r o m  the  dock  b a s i n  d u m p  ( d e p o s i t s  
88,  89 a n d  100).
S e x  r a t i o .
T h e  r e l a t i v e  n u m b e r s  of m a l e ,  f e m a l e  a n d  c a s t r a t e d  p ig s  w e r e  
e s t a b l i s h e d  b y  m e a s u r e m e n t  an d  ex am in a t io n . !  of the  s a m p l e s  
o f  l o w e r  c a n i n e  t e e t h  ( t u s k s ) .  C a n in e  t e e t h  in the  p ig  s h o w  m a r k e d  
s e x u a l  d i m o r p h i s m ,  w i t h  the  to o th  of  th e  m a l e  b e in g  l a r g e r  th a n  
t h a t  o f  the  f e m a l e .  T h e  s e x e s  c a n  a l s o  b e  d i s t i n g u i s h e d  by  th e  
a m o u n t  o f  e n a m e l  c o v e r i n g  th e  to o th  a n d  by the  d i f f e r e n c e s  in r o o t  
s t r u c t u r e ;  in th e  f e m a l e  th e  e n a m e l  c o v e r s  only  th e  c r o w n ,  a n d  
th e  r o o t  i s  c l o s e d ,  w h i l s t  in  the  m a l e  the  w h o le  of th e  to o th  
in c lu d in g  th e  r o o t  is  c o v e r e d  in e n a m e l ,  an d  the  r o o t  i s  o pen  
( s e e  S c h m i d ,  1972, p.  81). C a s t r a t i o n  r e t a r d s  the  n o r m a l  g r o w th  
a n d  d e v e l o p m e n t  o f  t h e  c a n i n e s ,  and  by  c o m p a r i s o n  w i t h  th e  l a r g e  
t u s k s  of  the  e n t i r e  m a l e ,  t h o s e  of th e  c a s t r a t e  a p p e a r  d w a r f e d  
a n d  s t u n t e d  (Y o u a t t ,  1847, p .  106), b u t  th e y  s t i l l  r e t a i n  th e  
c o m p l e t e  e n a m e l  c o v e r i n g  and  o pen  r o o t  a s  in the  m a l e .
T a k i n g  th e  s p e c i m e n s  f r o m  th e  dock  b a s i n  d u m p  ( d e p o s i t s  88,
89 & 100), v a l u e s  of t h e  w i d t h  a c r o s s  the  b a s e  of  the  c a n i n e  w e r e  
p l o t t e d  a g a i n s t  t h o s e  f o r  h e i g h t  ( d i s t a n c e  f r o m  the  p o in t  of the  
c a n i n e  to th e  p o s t e r i o r  edge  of the  a l v e o l u s ) .  F r o m  th e  r e s u l t a n t  
s c a t t e r  d i a g r a m  tw o  g r o u p s ,  one  o f  tw e n ty  and  the  o t h e r  of  f iv e  
s p e c i m e n s ,  w e r e  d i s c e r n i b l e .  T h e  95% c o n f id e n c e  l i m i t s  
( d e l i n e a t e d  by  95% p e r c e n t i l e  e l l i p s e s )  of th e  two g r o u p s  d id  no t  
o v e r l a p ,  t h u s  v e r i f y i n g  th e  p r e s e n c e  of  two d i s t i n c t  ( s e p a r a t e )  
c l u s t e r s .  T h e  c a n i n e s  f r o m  the  l a r g e s t  c l u s t e r  (w i th  tw e n ty  
s p e c i m e n s )  w e r e  n o t  fu l ly  d e v e lo p e d  a s  th ey  w e r e  f r o m  i m m a t u r e
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p ig s ,  a n d  i t  w a s  t h e r e f o r e  n o t  p o s s ib l e  to s e p a r a t e  the  s e x e s  
by  m e a n s  of a b s o lu t e  m e a s u r e m e n t .  I found , h o w e v e r ,  th a t  th e  
s e x e s  c o u ld  be  d i s t in g u i s h e d  u s in g  the  d i f f e r e n c e s  in r o o t  s tu c t u r e  
a n d  e n a m e l  c o v e r  d i s c u s s e d  a b o v e .  W h e r e  the  c a n in e  c o u ld  n o t be  
r e m o v e d  f o r  i n s p e c t io n  f r o m  the  m a n d ib le  w ith o u t  c a u s in g  d a m a g e  
to th e  s p e c im e n ,  the  s t r u c t u r e  of the  r o o t  w a s  d e t e r m in e d  by  
r a d i o g r a p h y .  E ig h te e n  o f  the  s p e c im e n s  h a d  o pen  r o o t s  and  
th e  w h o le  o f  th e  to o th  c o v e r e d  b y  e n a m e l ,  and  th e s e  w e r e  t h e r e f o r e  
id e n t i f i e d  a s  c o m in g  f r o m  e i t h e r  young  m a l e s  o r ,  a l t e r n a t i v e l y ,  
y o u n g  c a s t r a t e d  p ig s .  O n ly  tw o of the  t e e t h  w e r e  f r o m  f e m a l e s ,  
w i th  c l o s e d  r o o t s  a n d  e n a m e l l e d  c r o w n s .  T h e  s e x  r a t i o  f o r  the  
y o u n g  a n d  s u b - a d u l t  p ig s  f r o m  th e  d o c k  b a s in  d e p o s i t  i s  t h e r e f o r e  
a s s e s s e d  a s : -  1 f e m a le :  9 m a l e / c a s t r a t e
T h e  f iv e  l a r g e  s i z e d  s p e c im e n s  f r o m  th e  o t h e r ,  s m a l l e r  c l u s t e r  
w e r e  a l l  id e n t i f i e d  a s  c o m in g  f r o m  a d u l t  m a l e s .
S iz e  a n d  c o n f o r m a t io n
A s  a l m o s t  a l l  th e  l im b  b o n e s  o f  p ig  f r o m  B a y n a r d ' s  C a s t l e  a r e  
f r o m  i m m a t u r e  in d iv id u a l s ,  w i th  u n f u s e d  a n d  d e ta c h e d  e p ip h y s e s ,  
no  c o m p a r i s o n  o f s i z e  c a n  b e  m a d e  w i th  the  b o n e s  f r o m  o th e r  
a r c h a e o l o g i c a l  s i t e s ,  o r  w ith  m o d e r n  s k e l e to n s .
C o m p a r i s o n  w a s  m a d e ,  h o w e v e r ,  o f s k u l l  n u m b e r  7 5 .1 0 3 3 2  
( d e p o s i t  23) w i th  s p e c im e n s  o f  m o d e r n  p ig s  h e ld  by  the  BM (NH).
T h e  s k u l l  o f  th e  e a r l y  T u d o r  p ig  is  v e r y  d i f f e r e n t  in s h a p e  f r o m  
th a t  o f  a  m o d e r n  L a r g e  W h i te ,  Y o r k s h i r e  b o a r  (BM(NH) r e g .  no. P 3) 
P i g s  in  th e  m e d ie v a l  a n d  T u d o r  p e r i o d s  w e r e  of a  p r i m i t i v e  ty p e ,  
s i m i l a r  to  th a t  r e p r e s e n t e d  by  a  s k u l l  o f  a  p ig  f r o m  so u th  e a s t  
B u l g a r i a  (BM (NH) r e g .  no . 1937. 6. 2 8 .1 . )  w h ic h  r e s e m b l e s  th a t  
o f  th e  E u r o p e a n  w i ld  b o a r ,  e x c e p t  th a t  i t  is  s m a l l e r  (C lu t to n -  
B r o c k ,  1962, p . 143). D r a w in g s  m a d e  o f th e  s a g i t t a l  p r o f i l e  of 
th e  t h r e e  p ig  s k u l l s  ( s e e  b e lo w ) show  th a t  in  th e  B a y n a r d ' s  C a s t le
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a n d  B a l k a n  s p e c i m e n s  t h e r e  is  a  c o n t in u i ty  of l in e  a lo n g  th e  
f r o n t a l  a n d  n a s a l  b o n e s ,  w h i l s t  in th e  h ig h ly  im p r o v e d  p ig  th e  
c r a n i o - f a c i a l  a n g le  is  o b tu s e ,  w h ic h  g iv e s  th e  m o d e r n  a n im a l  
i t s  c h a r a c t e r i s t i c  d i s h e d  (o r  b u lldog )  f a c e  w i th  a  s h o r t  s n o u t  
a n d  h ig h  f o r e h e a d .  T h e  c h a n g e s  w h ic h  h av e  o c c u r r e d  in  th e  
d o m e s t i c  p ig  in  B r i t a i n  d a te  f r o m  th e  e ig h te e n th  c e n tu r y ,  an d  
a r e  th e  r e s u l t  o f c r o s s i n g  the  l a r g e l y  u n im p r o v e d ,  in d ig e n o u s  
a n i m a l s  w i th  i m p o r t e d  C h in e s e ,  S i a m e s e  a n d  N e a p o l i t a n  p ig s ,  
a s  d i s c u s s e d  b e lo w .
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D i a g r a m s  sh o w in g  th e  s h a p e  o f the  sk u l l  a lo n g  th e  s a g i t t a l  l in e  in 
u n i m p r o v e d  (l  & ^  and  Im p r o v e d  (3) p ig s .___________________________
(l) E a r l y  T u d o r  p ig  f r o m  B a y n a r d ' s  C a s t le  (BM(NH) r e g ,  n o ,  75 ,10332)
(2) S o u th  e a s t  B a lk a n  p ig  (BM(NH) r e g . n o .  1937. 6. 28 .1)
(3) L a r g e  W h ite  Y o r k s h i r e  b o a r  (BM(NH) r e g .  no. P 3 )
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T h e  p ig  in l a t e  m e d ie v a l  a n d  e a r l y  m o d e r n  B r i t a i n
In  the  e a r l y  m e d ie v a l  (Saxon) p e r io d ,  v e r y  l a r g e  h e r d s  of p ig s  w e r e  
m a i n t a i n e d  u n d e r  f r e e - r a n g e  c o n d i t io n s  in  a l l  a r e a s  o f  w o o d la n d ,  an d  
a  c e r t a i n  a m o u n t  of i n t e r - b r e e d i n g  b e tw e e n  w ild  and  d o m e s t i c  p ig s  
u n d o u b te d ly  to o k  p la c e  ( s e e  C lu t to n - B r o c k ,  1976a). B y th e  c l o s e  of 
th e  m id d le  a g e s  th i s  p i c t u r e  o f  th e  p r e d o m in a n c e  of th e  p ig  o v e r  the  
o th e r  c l a s s e s  o f d o m e s t i c  l i v e s t o c k  h a d  a l t e r e d .  T h e  r a p i d  r i s e  in  
p o p u la t io n  d u r in g  th e  tw e l f th  an d  t h i r t e e n t h  c e n t u r i e s  m e a n t  t h a t  th e  
a r e a  u n d e r  c u l t iv a t io n  h a d  to  b e  e x p an d e d  to  m e e t  th e  i n c r e a s e d  d e m a n d  
f o r  fo o d , a n d  m a n y  of th e  lo w la n d  w oods  a n d  f o r e s t s  w e r e  c l e a r - f e l l e d  
(von  B a th ,  1966). A s  p ig s  w e r e  s t i l l  l a r g e l y  k e p t  u n d e r  f r e e - r a n g e  
c o n d i t io n s ,  a n d  l e f t  to fe n d  f o r  t h e m s e l v e s  in w o o d la n d ,  r e l y i n g  
m a in ly  on  b e e c h  m a s t  and  a c o r n s  f o r  t h e i r  s u r v i v a l  d u r in g  th e  ' l e a n '  
a u tu m n  a n d  w i n te r  m o n th s ,  ( s e e  T r o w - S m i t h ,  1957, 1959), t h i s  m e a n t  
th e  r e d u c t io n  in  th e  a c r e a g e  of w o o d la n d  w a s  a c c o m p a n ie d  b y  a  
r e d u c t i o n  in  th e  n u m b e r s  of d o m e s t i c  p ig s .  I t  w a s  n o t  u n t i l  th e  l a t e  
e ig h te e n th  c e n tu r y  th a t  l a r g e  s c a l e  p ig  f a t t e n in g  e n t e r p r i s e s ,  b a s e d  
on th e  b y p r o d u c t s  of th e  d i s t i l l i n g  an d  m a l t i n g  i n d u s t r i e s  w e r e  
e s t a b l i s h e d  in  th e  h o m e - c o u n t i e s  a n d  e l s e w h e r e  ( s e e  T r o w - S m i t h ,
1 9 5 9 , p . 220; T h i r s k ,  1967, p . 192-193), an d  a  r e g u l a r  s o u r c e  o f  
su p p ly  of b a c o n ,  p o r k  a n d  l a r d  w a s  th e n  m a d e  a v a i l a b le  to  th e  m a r k e t s  
of L o n d o n  a n d  th e  o th e r  m a j o r  c i t i e s .  U n f o r tu n a te ly  t h e r e  a r e  no know n  
e x ta n t  d o c u m e n t s  to  p r o v id e  i n f o r m a t io n  on th e  s o u r c e s  o f  s u p p l i e s  
of p i g - m e a t  to  L o n d o n  d u r in g  th e  m e d ie v a l  a n d  T u d o r  p e r i o d s ,  b u t  
th e  p r e s e n c e  of m a n y  b o n e s  o f  su c k in g  an d  v e r y  y o ung  p ig s  a m o n g s t  
th e  r e f u s e  on th e  s i t e  of B a y n a r d ' s  C a s t l e  m a y  in d ic a te  t h a t  h a n d -  
f e e d in g  of p ig s  f o r  th e  ta b le  w a s  a  c o m m o n  p r a c t i c e  in  m a n y  of the  
l a r g e r  h o u s e h o ld s  in th e  c i ty .  T h e  o th e r ,  o ld e r  a n im a l s  (w h ic h  w e r e  
m a in ly  s l a u g h t e r e d  u n d e r  t h r e e  y e a r s  o f  age)  w e r e  p r o b a b ly  r a i s e d  
on f a r m s  lo c a t e d  c lo s e  to  L o n d o n ,  and  s e n t  in to  the  c i ty  f o r  s l a u g h t e r  
a f t e r  th e y  h a d  b e e n  f a t t e n e d  on d r i e d  p e a s  o r  s p l i t  b e a n s  ( T h i r s k ,
1967, p . 193).
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T he  l a c k  o f b o n e  f r o m  w ild  p ig  a t  th e  s i t e  f u r t h e r  in d ic a te s  th a t  
a l l , p i g - m e a t  c o n s u m e d  in  th e  c i ty  c a m e  f r o m  d o m e s t ic  a n i m a l s ,  
a n d  th is  c o n f i r m s  th e  o b s e r v a t io n  m a d e  by  m a n y  a u th o r s  ( s e e  f o r  
i n s t a n c e .  D en t ,  1974, p . 73) th a t  th e  w i ld  p ig  h a d  by  th e  la te  
m e d i e v a l  p e r i o d  b e e n  h u n te d  to  e x t in c t io n  in th e  f o r e s t s  of s o u th e r n  
B r i t a i n .
P i g s  in  th e  l a t e  m id d le  a g e s  a n d  e a r l y  T u d o r  p e r io d  w e r e  lo n g - le g g e d ,  
w i th  lo n g ,  s h a r p  s n o u ts  a n d  c u r v e d  b a c k s  w h ic h  w e r e  c o v e r e d  in  
c o a r s e ,  b r i s t l y  h a i r s ,  a n d  th e y  em b o d y  a l l  th e  f e a t u r e s  a s s o c i a t e d  
w i th  ' p r i m i t i v e ' ,  u n im p r o v e d  a n im a l s  (Y o u a tt ,  1847, p . 54; H a m m o n d ,  
1948, p . 102; Z e u n e r ,  1963, p . 267). T h e s e  f e a t u r e s  a r e  c l e a r l y  
d i s c e r n i b l e  in th e  c a r v e d  f i g u r e s  of d o m e s t i c  p ig s  th a t  a r e  c o m m o n ly  
fo u n d  in  c h u r c h e s  a n d  c a t h e d r a l s ,  e i t h e r  c a r v e d  in w ood  a s  
d e c o r a t i o n  on m i s e r i c o r d s  o r  in  s to n e  on r o o f - b o s s e s  a n d  c o r b e l s  
( s e e  S i l l a r  & M e y le r ,  1961). I t  i s  on ly  s in c e  th e  l a t e  e ig h te e n th  
c e n tu r y ,  th a t  th e  p ig  in  B r i t a i n  h a s  b e e n  g r e a t l y  m o d if ie d  a n d  
im p r o v e d  th r o u g h  c r o s s i n g  w i th  im p o r te d  f o r e ig n  s to c k ,  p r i n c i p a l l y  
w i th  th e  C h in e s e  p ig ,  but a l s o  in c lu d in g  S ia m e s e  a n d  N e a p o l i t a n  p ig s  
( T r o w - S m i th ,  1959, p. 41). T h e  in f lu e n c e  of th e  new  im p o r t e d  b r e e d s  
on  l i v e s t o c k  h u s b a n d r y  w a s  s u c h  th a t  w ith in  h a l f  a  c e n t r y  a f t e r  the  
f i r s t  i n t r o d u c t io n  o f t h e s e  p ig s  to  th i s  c o u n t ry ,  h a r d ly  an y  o f  th e  
o r i g i n a l ,  u n im p r o v e d  ty p e  r e m a i n e d  (D a rw in ,  1905, V ol. I ,  p .  87), 
an d  c o n t e m p o r a r y  w r i t e r s  s u c h  a s  B e w ic k  (17 90, r e p r i n t e d  1970, 
p . 164) c o m m e n te d  th a t  'T h e  C h in e s e  o r  b la c k  b r e e d  is  now v e r y  
c o m m o n  in  E n g la n d ,  T h e y  a r e  s m a l le i ;  h a v e  s h o r t e r  l e g s ,  a n d  
t h e i r  f l e s h  i s  w h i t e r  a n d  s w e e t e r  th a n  the  c o m m o n  k in d ' .  T he  
c h a n g e s  t h a t  h av e  ta k e n  p l a c e  in  th e  c o n f i r m a t io n  o f  th e  p ig  fo l lo w in g  
th e  c r o s s i n g s  w i th  im p o r t e d  a n im a l s  a r e  c l e a r l y  d e m o n s t r a t e d  in 
th e  g ro u p  of m o d e l s  m a d e  by  G e o rg e  G a r r a r d  in c i r c a  1800 AD ( s e e  
C lu t to n - B r o c k ,  1976b)which a r e  o f a  w i ld  b o a r ,  o ld  E n g l i s h  b o a r ,  
a n d  h a l f - b r e d  S i a m e s e  a n d  E n g l i s h  sow  (BM(NH) r e g .  no. 73.1611, 
7 3 ,1 6 0 9  & 73.1610 r e s p e c t i v e l y ) .  A l th o u g h  t h e r e  a r e  no l o n g e r  any
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t r u l y  ' p r i m i t i v e '  p ig s  l e f t  in  B r i t a i n  to d a y ,  a n im a l s  of a  s i m i l a r  
ty p e  to  th o s e  o n c e  c o m m o n  to  the  m e d ie v a l  a n d  T u d o r  p e r i o d s  
s t i l l  s u r v i v e  in a  n u m b e r  of o u tly in g  c o u n t r y  d i s t r i c t s  in  E u r o p e ,  
f o r  i n s t a n c e ,  n e a r  G r a n a d a ,  S p a in  w h e r e  Z e u n e r  (1963, F ig .  10.17, 
p . 268) e n c o u n te r e d  h ig h - l e g g e d  p ig s  w i th  l o p - e a r s  t h a t  he  b e l i e v e d  
r e s e m b l e  in t h e i r  e x t e r n a l  a p p e a r a n c e  th e  e a r ly  E u r o p e a n  p ig .
1 0 0
(5) DOG C an îs  ( d o m e s t j  c)
A  to ta l  o f  228 b o n e  e l e m e n t s  o f  dog, in c lu d in g  th o s e  f r o m  two 
p a r t i a l l y - c o m p l e t e ,  a r t i c u l a t e d  s k e l e to n s ,  w a s  id e n t i f ie d  a n d  
e x a m in e d  (T a b le s  17 & 18).
T a b le  17: D og , N u m b e r  o f  b o n e s  id e n t i f i e d  a n d  e x a m in e d .
s k u l l
m a x i l l a
m a n d ib le
to o th
C a s t l e  p i t s  D o c k  b a s in C ity  d e b r i s  S e c o n d a r y  
   d u m p s  ^
c . 1520 A D  c. 1499 - 1500 c. p i id  14th m o s t l y  c. 13th 
AD c e n t .  AD c e n t .  AD
1 & 23 88 89 100
2
1
13
250 5000
s c a p u la
h u m e r u s
r a d i u s
u ln a
11
12
13
in n o m in a te
f e m u r
t i b i a
c a l c a n e u m
ta lu s
10
11
12
m e t a p o d ia  
p h a la n x  1-3
*
v e r t e b r a
T o ta l : 85 16
K ey: 1. S e c o n d a r y  d u m p s :  N u m b e r s  o f  b o n e  r e f e r  to  s e l e c t e d
s p e c i m e n s  on ly
P r e s e n t  b u t  n o t  c o u n te d
1 0 1
T a b le  18: D og. L i s t  o f  th e  p a r t s  of a r t i c u l a t e d  s k e le to n s  found.
D e p o s i t
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BM (NH) R eg .  No. P a r t s  of s k e le to n D e s c r ip t i o n
7 6 .6 0 8 5 s k u l l 1 P a r t s  of
m a n d ib le 2 a r t i c u l a t e d
s c a p u la 1 s k e le to n .
in n o m in a te 1 A d u l t  dog.
v e r t e b r a 26
r i b 22
7 6 .6 1 0 7 s c a p u la 2 P a r t s  of
h u m e r u s 1 a r t i c u l a t e d
r a d i u s 1 s k e le to n .
u ln a 1 A d u l t  dog.
in n o m in a te 2
f e m u r 2
v e r t e b r a 28
r i b 28
m etapodia) : '
p h a lan x  1-3 «^
76 . 6196 h u m e r u s 1 A ls o  p a r t  o f
76 . 6197 r a d i u s 1 s k e le to n
76 . 6107
K ey : '^ 'P re s e n t  b u t  n o t  c o u n te d
T o  e s t i m a t e  th e  s i z e s  o f  th e  d o g s ,  I e m p lo y e d  tw o d i f f e r e n t  a p p r o a c h e s ,  
b o th  o f  w h ic h  g av e  v a lu e s  f o r  th e  h e ig h t  a t  th e  s h o u ld e r .  T h e  f i r s t  
e s t i m a t e  w a s  d e r i v e d  f r o m  th e  m a x im u m  le n g th  of e a c h ,  c o m p le te
lo n g  b o n e ,  a f t e r  th e  m e th o d  o f H a r c o u r t  (1974), and  th e  fo l lo w in g
r a n g e  in  s i z e  w a s  r e c o r d e d : -
s h o u ld e r  h e ig h t  of s m a l l e s t  dog a p p ro x .  25 c m
s h o u ld e r  h e ig h t  o f  l a r g e s t  dog a p p ro x .  48 c m
In th e  s e c o n d  m e th o d ,  the  f o r e  l im b  f r o m  th e  p a r t i a l l y  c o m p le te
s k e le to n  o f  a n  a d u l t  dog (BM (NH) r e g . n o .  76 . 6107) found  in  th e  dock
b a s i n  d u m p  ( d e p o s i t  100) w a s  r e c o n s t r u c t e d .  A  le n g th  of w i r e  b e n t
to  th e  r e q u i r e d  s h a p e  e n s u r e d  th a t  t h e  c o r r e c t  a n g le  w a s  m a d e  a t
e a c h  jo in t  b e tw e e n  two a r t i c u l a t i n g  b o n e s ,  th e  a n g le s  a d o p te d  w e r e
ta k e n  f r o m  von d en  D r i e s c h  & B o e s s n e c k  (1974). ,The h e ig h t  a t  the
s h o u ld e r  w a s  o b ta in e d  by  m e a s u r e m e n t ,  an d  w i th  a n  a l lo w a n c e  m a d e
f o r  th e  a d d i t io n a l  h e ig h t  o f  th e  so f t  t i s s u e s  c a m e  to  3 4 .7  c m .  T h is
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c o m p a r e s  w i th  th e  e s t i m a t e s  f o r  the  s a m e  a n im a l ,  b a s e d  on the
m e th o d  o f H a r c o u r t ,  of: -
h u m e r u s  35. 3 c m
r a d i u s  37. 6 c m
T h e r e  is  a g r e e m e n t  b e tw e e n  th e  v a lu e  b a s e d  on the  le n g th  o f  th e
h u m e r u s  a n d  th a t  d e r iv e d  f r o m  th e  r e c o n s t r u c t i o n  of th e  l i m b ,  b u t
th e  h e ig h t  a t  th e  s h o u ld e r  c a l c u l a t e d  f r o m  th e  l e n g th  o f  th e  r a d i u s
sh o w s  a  d i s c r e p a n c y  of + 2. 9 c m .
T h e  l a r g e s t  dog f r o m  B a y n a r d ' s  C a s t l e  i s  on ly  s l ig h t ly  t a l l e r  th a n  
th e  m o d e r n  fo x  t e r r i e r ,  t h e r e  b e in g  no b o n e s  f r o m  l a r g e  s i z e d  d o g s .  
T h e  r e m a i n s  o f  l a r g e  s i z e d  d o g s ,  h a v e ,  h o w e v e r ,  b e e n  r e c o v e r e d  
f r o m  o th e r  p a r t s  of th e  c i ty  o f  L o n d o n , a  n u m b e r  of t h e s e  b e in g  h e ld  
in  th e  c o l l e c t i o n  a t  th e  B M (N H ), a n d  in c lu d e  th e  s k u l l s  o f  m a  s t i f f - 
l i k e  d o g s  (BM (NH) r e g .  no . 1969. 396, 20 s p e c im e n s )  f r o m  a  p i t  on 
th e  s i t e  o f  th e  L io n  T o w e r  a t  th e  T o w e r  o f L o n d o n ,  d a te d  to  th e  
f o u r t e e n t h  an d  s e v e n te e n th  c e n t u r i e s  AD ( s e e  BM  (NH) G e n e r a l  l e t t e r  
f i l e .  D r .  F r a s e r ,  M ay  8 th ,  1939), an d  tw o s k u j l s  o f  g r e y h o u n d - l i k e  
d o g s  (BM (NH) r e g .  n o s .  1 9 5 4 .1 2 .1 9 .1 .  & 1 9 5 4 .1 2 .1 9 .2 )  f r o m  a  
sL z teen th  c e n tu r y  AD p i t ,  W a lb  ro o k .
F i g u r e  20 sh o w s  one of th e  l a r g e ,  m a s t i f f - l i k e  s k u l l s  f r o m  th e  L io n  
T o w e r  s i t e ,  a n d  one  of the  g re y h o u n d - l ik e  s k u l l s  f r o m  th e  W a lb  ro o k ,  
t o g e t h e r  w i th  th e  two c o m p le te  s p e c im e n s  f r o m  B a y n a r d ' s  C a s t l e .  
M e a s u r e m e n t s  t a k e n  f r o m  the  s k u l l s  f r o m  th e s e  t h r e e  a r c h a e o l o g i c a l  
s i t e s  a r e  sh o w n  in F i g u r e  21, w h e r e  v a lu e s  o f  th e  m a x i m u m  
z y g o m a t i c  w id th  a r e  p lo t t e d  a g a i n s t  th o s e  of th e  le n g th  o f  th e  s k u l l .  
F r o m  th e  s c a t t e r  d i a g r a m ,  th e  w id e  v a r i a t i o n  in  s i z e  In l a t e  m e d ie v a l  
a n d  T u d o r  dogs i s  a p p a r e n t .
Inc lm ded  in  th e  r e g u la t i o n s  l a id  dow n f o r  th e  R o y a l  h o u s e h o ld  by 
H e n r y  VIII i s  a  p r o c l a m a t i o n  w h ic h  s t r i c t l y  f o r b id s  th e  k e e p in g  of 
g r e y h o u n d s ,  m a s t i f f s  an d  o th e r  h o u n d s  in c o u r t ,  a n d  the  o n ly  dogs
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p e r m i t t e d  a r e  ' s o m e  s m a l l  s p a n ie l s  f o r  th e  l a d i e s '  (A sh , 1927, V ol. II ,  
p . 674). T h is  m a y  e x p la in  the  a b s e n c e  of s k e l e t a l  r e m a i n s  o f  l a r g e  
dogs  f r o m  th e  p i t s  l o c a t e d  w i th in  th e  c a s t l e  g ro u n d s  ( d e p o s i t s  1 & 23, 
c i r c a  1520 A D ), a n d  th a t  on ly  th e  s m a l l e r  ty p e s  of dog w e r e  a l lo w e d  
to  b e  k e p t  a t  B a y n a r d ' s  C a s t l e ,  th e  l a r g e  d ogs  u s e d  in h u n t in g  b e in g  
h o u s e d  in k e n n e l s  e l s e w h e r e .
S p e c im e n  76 . 6081 f r o m  B a y n a r d 's  C a s t l e  is  o f  p a r t i c u l a r  i n t e r e s t ,  
a s  th e  s m a l l  s i z e ,  d o m e - l i k e  c r a n i u m ,  an d  s h o r t  sn o u t  id e n t i f i e s  i t  
a s  th e  s k u l l  of a  p e t  l a p  dog , p o s s ib ly  a  to y  s p a n ie l .  C o n te m p o r a r y  
s o u r c e s  in d ic a te  t h a t  the  l a p  dog h a d  by th e  l a t e r  m id d le  a g e s  b e c o m e  
b o th  p o p u la r  a n d  f a s h io n a b le  a m o u n t  th e  l a d i e s  o f  th e  n o b i l i ty  an d  
th e  w e a l t h i e r  c l a s s e s .  T h e  e a r l i e s t  r e f e r e n c e  to  s u c h  a  dog in B r i t a i n  
a p p e a r s  in  T h e  B o o k  of S a in t  A lb a n  w r i t t e n  b y  J u l i a n a  B a r n e s  in  
1486, in  w h ic h  th e  to y  dog i s  l i s t e d  a s  a  ' s m a l l  l a d i e s  p o p i s '  (q u o te d  
in V e s e y - F i t z g e r a l d ,  1957, p. 80-81). T h e  l a p  dog, in  th e  f o r m  of a  
s m a l l ,  p l a y f u l - l o o k in g  dog w i th  a  b e l l e d  c o l l a r ,  is  f r e q u e n t ly  
e n c o u n t e r e d  on m o n u m e n ta l  b r a s s e s ,  u s u a l l y  a t  th e  f e e t  of a  la d y .
Tw o e x a m p l e s  o f  l a p  dogs  a r e  show n  in  F i g u r e  22, a n d  a r e  t a k e n  f r o m  
th e  b r a s s  to  A g n e s  S a lm o n  (1430 AD) a t  A r u n d e l ,  S u s s e x .
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F i g u r e  20: Dog s k u l l s  f r o m  a r c h a e o l o g i c a l  s i t e s  in  L o n d o n .
F r o m  l e f t  to  r ig h t :
B M (N H )R e g .N o .  S ite  
7 6. 6081
D a te
76 . 6085 
5 4 .1 2 .1 9 .1
69. 396
B a y n a r d ' s  C a s t l e  c. 1499-1500
AD
B a y n a r d ' s  C a s t l e  c. 1520 AD
W a lb r o o k  c. 1500 A D
T o w e r  o f  L o n d o n  14 th-17 th
c e n t .  AD
D e s c r i p t i o n  
to y  s p a n ie l
m o n g r e l  dog
g r e y h o u n d - l ik e
dog
m a  s t i f f - l i k e  
d og
To fa c e  page 105
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( 6) CAT F e l î s  (d o m e s t ic )
F iv e  p a r t i a l l y  c o m p le t^ ,  a r t i c u l a t e d  s k e l e to n s ,  a n d  136 s e p a r a t e  
b o n e  e l e m e n t s  of c a t  w e r e  r e c o v e r e d  f r o m  th e  s i t e  ( T a b le s  19 &: 20). 
B o th  a d u l t  a n d  ju v e n i le  c a t s  w e r e  r e p r e s e n t e d  by  th e  m a t e r i a l .  
C o m p a r i s o n  of th e  b o n e s  o f  th e  a d u l t s  w i th  th e  s k e le to n s  of m o d e r n  
d o m e s t i c  c a t s  h e ld  in th e  B M (N H ) in d ic a te s  th a t  c a ts  w e r e  s m a l l e r  
in th e  l a t e  m e d i e v a l  a n d  e a r l y  T u d o r  p e r i o d s  ( s e e  s e c t io n  4 ,  s u m m a r y  
o f  th e  d a ta ) .
T a b le  19: C a t .  N u m b e r  o f  b o n e s  id e n t i f i e d  a n d  e x a m in e d .
s k u l l
m a x i l l a
m a n d ib le
to o th
s c a p u la
h u m e r u s
r a d i u s
u ln a
in n o m in a te
f e m u r
t ib i a
c a l c a n e u m
t a lu s
m e ta p o d ia  
p h a la n x  1-3
v e r t e b r a
r i b
C a s t l e  p i t s  
C.1520 AD 
1 & 2 3  
1
3
10 
2
»
5
6
D ock  b a s i n  
c. 1499-1500 AD 
88 89 100
8 -  —
1
1
1
4
4
1
2
2
18
9
*
2
8
C ity  d e b r i s  
c . m id  14th  c e n t  AD 
250
7 (If)
T o ta l 39 26 53 18
K ey: (f)
*
O th e r  d e p o s i t s
Sk in  & f u r  s t i l l  a t t a c h e d  to bo n e
P r e s e n t  b u t  n o t  c o u n te d .
D e p o s i t  5000 m o s t ly  c .  13th c e n tu r y  AD 
n o t  e x a m in e d
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T a b le  20: C a t .  A r t i c u l a t e d  s k e le to n s  found
D e p o s i t  B M (N H )R eg . N o. D e s c r ip t io n
83 7 6. 6344 S k u ll  & s k e le to n  of k i t t e n .  C o m p le te
e x c e p t  f o r  1 s c a p u la ,  1 p e l v i s ,  1 f e m u r ,
1 t ib i a ,  64 m e ta p o d ia l  b o n e s  8c 
p h a la n g e s ,  39 v e r t e b r a e  a n d  7 r i b s .
83 7 6. 6345 S k e le to n  of k i t t e n .  C o m p le te  e x c e p t
f o r  th e  s k u l l ,  1 s c a p u la ,  1 h u m e r u s ,
1 r a d i u s ,  1 p e lv i s ,  44  m e t a p o d i a l  
b o n e s  & p h a la n g e s  an d  22 v e r t e b r a e .
88 7 6. 6341 S k u ll  & s k e le to n  of k i t t e n .  S k in  8c f u r  s t i l l
a t t a c h e d  to  b o n e s .  C o m p le te  e x c e p t  
f o r  th e  b o n e s  of th e  h in d  l ip a b s ,  31 
v e r t e b r a e  a n d  5 r i b s
88 76 . 6342 S k e le to n  o f a d u l t  c a t .  C o m p le te  e x c e p t
f o r  th e  s k u l l ,  1 h u m e r u s ,  1 r a d i u s ,
1 t a l u s ,  50 m e ta p o d ia l  b o n e s  8c 
p h a la n g e s  a n d  35 v e r t e b r a e .
88 7 6, 6343 S k u ll  8c s k e le to n  of a d u l t  c a t .  C o m p le te
e x c e p t  f o r  1 p e lv i s ,  2 f e m o r a ,  34 
m e ta p o d ia l  b o n e s  8c p h a la n g e s  an d  28 
v e r t e b r a e
D e p o s i t  83 c . 15th c e n tu r y  AD
D e p o s i t  88 c .  1499-1500 AD
T h e  c a t  to d a y  is  a  c o m m o n  h o u s e h o ld  p e t ,  b u t  in th e  m e d i e v a l  p e r io d  
th e  m a j o r i t y  of c a t s  to  b e  fo u n d  in  a  tow n o r  c i ty  w o u ld  b e  f e r a l ,  
s e m i - w i l d  s c a v e n g e r s .  In  th i s  r e s p e c t ,  th e  p r e s e n t  d ay  c a t  
p o p u la t io n s  o f  R o m e  a n d  V e n ic e  a r e  n o t  f a r  r e m o v e d  f r o m  t h a t  of 
L o n d o n  in  th e  l a t e r  m id d le  a g e s .  O w n e r s h ip  of a  c a t ,  p a r t i c u l a r l y  
if  i t  w a s  b la c k ,  in  th e  m id d le  a g e s  w a s  on o c c a s io n  v ie w e d  w i th  
s u s p ic io n .  A s  th e  b la c k  c a t  w a s  a s s o c i a t e d  w i th  S a ta n ,  th e  p o s s e s s i o n  
of s u c h  an  a n im a l  c o u ld  b e  c i t e d  a s  f in a l  p r o o f  of c o l l a b o r a t i o n  w i th  
th e  d e v i l  in th e  t r i a l  of a  s u s p e c t e d  w i tc h  o r  h e r e t i c  a g a i n s t  th e  
e s t a b l i s h e d  c h u r c h .  A  f r e q u e n t  f e a t u r e  o f  th e  t r i a l s  o f  w i t c h e s  w h ic h  
to o k  p l a c e  in  th e  t h i r t e e n t h ,  f o u r t e e n th  a n d  f i f t e e n th  c e n t u r e s ,  a s  
d i s c u s s e d  by  R u s s e l l ( l9 7 2 ) ,  w a s  th e  c h a r g e  b r o u g h t  a g a in s t  th e
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a c c u s e d  th a t  th e y  h a d  p a r t i c i p a t e d  in  m e e t in g s  d u r in g  w h ic h  a 
b l a c k  c a t  w a s  u s e d  a s  th e  fo c u s  f o r  the  p r a c t i c e  of o b s c e n e  r i t u a l s .  
In  s o m e  t r i a l s  th e  i n q u i s i t o r s  a p p o in te d  by  th e  c h u r c h  e v e n  w e n t  
a s  f a r  a s  to  s u g g e s t  th a t  th e  a c c u s e d  w a s  g u i l ty  of in v o k in g  d e m o n s ,  
w ho  i t  w a s  b e l i e v e d  c o m m o n ly  a p p e a r e d  in  th e  g u is e  o f  b l a c k  c a t s .  
C a t s  w e r e  t h e m s e l v e s  a t  t i m e s  p e r s e c u t e d  in  th e  s ix te e n th  c e n tu r y  
b e c a u s e  o f  t h e i r  a l l e g e d  c o n n e c t io n  w i th  th e  f o r c e s  of e v i l ,  a n d  
in c id e n ts  a r e  r e c o r d e d  w h e r e  c a t s  w e r e  b u r n t  a l iv e  o r  h u r l e d  down 
f r o m  h ig h  t o w e r s  (S im p s o n ,  1903, p. 8; B b k d n y i,  1974, p .  312).
1 1 0
(7) D O M E S T IC  R A B B IT  * O r y c to la g u s  c u n lc u lu s
A to ta l  of 1, 265 b o n e s  of r a b b i t  w e r e  id e n t i f ie d  an d  m e a s u r e d .  
T a b le s  21 a n d  22 show  th e  n u m b e r  of b o n e s  id e n t i f ie d  f r o m  e a c h  
of th e  t h r e e  m a j o r  d u m p s  of r u b b i s h .
T a b le  21: R a b b i t .  N u m b e r  of b o n e s  id e n t i f i e d  an d  e x a m i n e d
C a s t l e  p i t s  
c .1 5 2 0  AD c.
D o ck  b a s in  
1499-1500 AD • c .
C i ty  d e b r i s  
m id  14th c e n t .  A
1 & 23 88 89 100 & 150 250
s k u l l 2 1 1 5 -
m a x i l l a 10 - 2 - -
m a n d ib le 62 10 9 19 5
to o th 85 8 16 3
s c a p u la 90 8 2 26 3
h u m e r u s 107 23 8 69 4
r a d i u s 20 4 1 12 2
in n o m in a te 122 27 5 58 3
fe  m u r 77 24 10 63 6
t ib i a 92 23 5 57 6
c a lc a n e u m 3 1 2 3 -
m e ta p o d ia l  b o n e  + + + If +
p h a la n x + + + •f +
r i b + ! + + +
v e r t e b r a + : + + + +
T o ta l 670 129 61 316 29
K ey : 4 P r e s e n t  b u t  n o t  c o u n te d
f  S k in  & f u r  s t i l l  a t t a c h e d  to  b o n e
^ F o o t n o t e : T h e  w o r d  ' r a b b i t '  is  u s e d  h e r e  in th e  m o d e r n  s e n s e  to
d e n o te  b o th  y o ung  an d  a d u l t  a n im a l s .  In m e d ie v a l  t i m e s  a n d  u n t i l  
w e l l  in to  th e  s e v e n te e n th  c e n tu r y ,  h o w e v e r ,  on ly  the  y o u n g  a n im a l  
o f  l e s s  th a n  one  y e a r  o f  ag e  w a s  r e f e r r e d  to  a s  a  r a b b i t ,  t h e  a d u l t  
b e in g  c a l l e d  a  c o n ey .
I l l
T a b le  22 : R a b b i t .  L i s t  o f th e  p a r t s  of a r t i c u l a t e d  s k e le to n s  fo und
D e p o s i t  B M (N H )R e g .N o . 
1 7 6 .6 0 7 3
N u m b e r  o f b o n e s  D e s c r i p t i o n
20 +
88 76 . 6190 10 +
150 76. 6091 30 +
S k u ll  p lu s  l im b  
b o n e s  f r o m  one 
a r t i c u l a t e d  
s k e le to n
O ne h in d l im b  w ith  
s k in  & f u r  s t i l l  
a t t a c h e d ,  t ib ia  
c h o p p e d  th ro u g h
F o r e -  a n d  h in d ­
l im b  s p lu s  
v e r t e b r a e  & r i b s  
f r o m  o n e  a r t i c u l a t e d  
s k e le to n
G e n e r a l l y ,  th e  b o n e s  o f  r a b b i t s ,  t o g e th e r  w i th  th o s e  of r a t s  an d  o th e r  
b u r r o w i n g  a n i m a l s ,  w h e n  found  in an  a r c h a e o l o g i c a l  c o n te x t  h av e  to 
b e  t r e a t e d  w i th  c a u t io n  b y  the  z o o lo g is t .  S u ch  b o n e s  a r e  n o t  a lw a y s  
c o n t e m p o r a r y  w i th  th e  r e s t  o f th e  a s s o c i a t e d  f a u n a l  r e m a i n s  and  m a y ,  
in s o m e  i n s t a n c e s ,  p o s t - d a t e  t h e m  by a  c o n s id e r a b l e  p e r i o d  o f  t im e .  
A s  th e  l a r g e  c o l l e c t io n  o f  r a b b i t  b one  f r o m  B a y n a r d ' s  C a s t l e  c a m e  
f r o m  w e l l  d e f in e d ,  s t r a t i f i e d  d e p o s i t s  i t  is  h ig h ly  u n l ik e ly  th a t  th is  
m a t e r i a l  w a s  i n t r u s i v e ,  a n d  t h e r e f o r e  It p r o v id e s  v a lu a b le  in f o r m a t io n  
r e l a t i n g  to  l a t e  m e d i e v a l  r a b b i t s  a n d  t h e i r  e x p lo i ta t io n  a s  a  s o u r c e  
o f  f l e s h m e a t .
T h e  h u m e r i  an d  t ib i a e  f r o m  th e  ' r o b b e r  pits*  w i th in  th e  c a s t l e  g ro u n d s  
( d e p o s i t s  1 & 23) and  th e  do ck  b a s in  d u m p  ( d e p o s i t s  88, 89, 100 & 150) 
w e r e  a g e d  by  th e  m e th o d s  of H a le  (1949) a n d  W a ts o n  & T y n d a l e - 
B i s c o e  (1953), a s  q u o te d  by  T h o m p s o n  &c W o r d e n  (1956, p. 3 6 -3 9 ) .
T a b le  23 p r o v id e s  a  s u m m a r y  o f th e  a n a l y s i s .
JI2-
T a b le  2 3 : R a b b i t ,  K i l l - o f f  p a t t e r n
N u m b e r s  o f  f u s e d  an d  u n fu s e d  s p e c i m e n s ,  e x p r e s s e d  a s  a  
p e r c e n t a g e  o f  th e  to ta l  n u m b e r  o f  b o n e s  f r o m  e a c h  of th e  tw^o 
m a i n  d u m p s  o f r u b b i s h ,  a r e  show n  in  ( ).
(1) H u m e r u s . P r o x i m a l  e p ip h y s i s
F u s e d  (ad u lt)  U n fu s e d  (young, 
u n d e r  9 m o n th s )
D e p o s i t s  1 & 23 19 (27%) 52 (73%)
D e p o s i t s  88 , 89, 100 & 150 46 (57%) 35 (43%)
R e s u l t  o f c h i - s q u a r e  t e s t : -
N u l l  h y p o th e s i s :  E a c h  of the  two m a in  d u m p s  o f  r u b b i s h  
c o n ta in  e q u a l  n u m b e r s  of a d u l ts  a n d  young .
D e p o s i t s  1 & 23 s ig n i f ic a n t  d i f f e r e n c e ,  P  0. 01, N u ll
h y p o th e s i s  r e j e c t e d .
D e p o s i t s  88-150 no s ig n i f i c a n t  d i f f e r e n c e .  N u ll  h y p o th e s i s
a c c e p te d .
(2) T ib ia .  P r o x i m a l  e p ip h y s i s  a n d  a p o p h y s is
1 2 3F u l ly  f u s e d  P a r t i a l l y  f u s e d  U n fu s e d
D e p o s i t s  1 & 23 28 (39%) 17 26
' ---------y-------------- -
43 (61%)
D e p o s i t s  88-150 34 (54%) 22 7
X..— ......     t
29 (46%)
K e y :  1. F u l ly  fu s e d :  P r o x i m a l  e p ip h y s i s  an d  a p o p h y s i s
c o m p le t e ly  f u s e d  to h e a d  o f s h a f t .  A d u lt .
2 . P a r t i a l l y  fu s e d :  P r o x i m a l  e p ip h y s i s  an d  a p o p h y s is  
jo in e d ,  b u t  the  a p o p h y s i s  h a s  n o t  fu s e d  w i th  th e  sh af t .  
Y o u n g , u n d e r  9^ m o n th s .
3, U n fu sed ;  B o th  p r o x i m a l  e p ip h y s i s  a n d  a p o p h y s is  
u n f u s e d  and  d e ta c h e d  f r o m  s h a f t .  V e ry  young  r a b b i t .
R e s u l t  o f  c h i - s q u a r e  t e s t : -
N u l l  h y p o th e s i s :  E a c h  o f  the  two m a in  d u m p s  of r u b b i s h
c o n ta in  e q u a l  n u m b e r s  of a d u l t s  a n d  young .
D e p o s i t s  1 & 23 n o t  s ig n i f i c a n t  a t  5%
D e p o s i t s  88-150 no  s ig n i f i c a n t  d i f f e r e n c e .  N u ll  h y p o th e s i s  
a c c e p te d .
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T h e  k i l l - o f f  p a t t e r n  e s t a b l i s h e d  f o r  th e  s a m p le  of h u m e r i  r e v e a l e d  
t h a t  t h e r e  w a s  a  d i f f e r e n c e  b e tw e e n  th e  r a b b i t  m e a t  s u p p l ie d  to  
th e  c a s t l e  a n d  th a t  e a te n  b y  th e  c o m m o n e r s ;  th e  in h a b i ta n t s  of 
th e  c a s t l e  a p p a r e n t ly  h a d  a g r e a t e r  p r e f e r e n c e  fo r  f l e s h m e a t  f r o m  
y o u n g  a n i m a l s  i n / t h e i r  d ie t ,  A c h i - s q u a r e  t e s t  p e r f o r m e d  on the  
d a ta  f r o m  th e  h u m e r i  s u p p o r t s  th e  o b s e r v a t io n  th a t  th e  c a s t l e  m a t e r i a l  
c o n ta in s  a  h ig h e r  p r o p o r t i o n  o f  bo n e  f r o m  y o u n g  r a b b i t s ,  w h i l s t  
t h a t  f r o m  th e  c i ty  d u m p  h a s  e q u a l  n u m b e r s  of b o n e s  f r o m  a d u l t s  
a n d  y o u n g . P a r a d o x i c a l l y ,  th e  r e s u l t  o f th e  s a m e  t e s t  a p p l ie d  
to  th e  d a ta  r e l a t i n g  to th e  t ib ia e  is  n o t  a s  c l e a r .  C o m p a r i s o n  
of th e  n u m b e r s  of t ib i a e  f r o m  v e r y  y o ung  r a b b i t s  (w ith  d e ta c h e d  
p r o x i m a l  e p ip h y s e s  & a p o p h y s e s )  In T a b le  23 d o e s ,  h o w e v e r ,  
s u g g e s t  t h a t  t h e r e  is  a  m a r k e d  d i f f e r e n c e  b e tw e e n  th e  tw o  d u m p s ,  
w i th  th e  c a s t l e  m a t e r i a l  h a v in g  a  m u c h  h i g h e r  p r o p o r t i o n  o f  bone  
f r o m  v e r y  young  in d iv id u a ls .
In  m e d i e v a l  a n d  T u d o r  t i m e s  th e  f l e s h  of r a b b i t  w a s  c o n s i d e r e d  
to  b e  a  g r e a t  d e l i c a c y  an d  e a s y  to  d ig e s t ;  r a b b i t s  t h e r e f o r e  
f r e q u e n t l y  a p p e a r e d  on th e  m e n u s  a t  i m p o r t a n t  f e a s t s  a n d  b a n q u e ts .
A t  th e  f e a s t  h e ld  by  G e o r g e  N e v i l l ,  A r c h b i s h o p  o f Y o rk ,  in 1465, f o r  
e x a m p l e ,  4 ,0 0 0  r a b b i t s  w e r e  c o n s u m e d  (T h o m p so n  & W o r d e n ,  1956, 
p . 1 3 ) .  C o n te m p o r a r y  w r i t e r s  in d ic a te  th a t  th e  m e a t  f r o m  v e r y  
y o u n g  r a b b i t s  w a s  h e ld  in  p a r t i c u l a r l y  h ig h  e s t e e m ,  T o p s e l l  (1607, 
r e p r i n t e d  1967), f o r  in s t a n c e ,  c o m m e n te d  on  th i s  a s p e c t ,  s a y in g  
t h a t  'T h e i r  f l e s h  is  v e r y  w h ite  a n d  s w e e t ,  e s p e c i a l l y  of th e  young  
o n e s ,  b e in g  f o u r t e e n  an d  tw e n ty  days  o l d ' .  T h i s  p e r h a p s  e x p la in s  
th e  o c c u r e n c e  o f  th e  l a r g e  q u a n t i ty  of b o n e  o f v e r y  you n g  a n im a l s  
a p io n g s t  th e  r e f u s e  f r o m  th e  c a s t l e .
W h en  b e in g  p r e p a r e d  f o r  e a t in g ,  th e  r a b b i t  w a s  c o m m o n ly  
p a r b o i l e d ,  l a r d e d  a n d  r o a s t e d  w h o le  on a  s p i t ,  u s u a l l y  w i th  the  
h e a d  l e f t  o n , and th e n  s e r v e d  u p  w i th  v a r i o u s  s a u c e s  (W ilso n ,
197 6, p .  7 8 , 86 & 101). S e v e r a l  of th e  l im b  b o n e s  f r o m  B a y n a r d ' s
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C a s t l e  h a v e  b e e n  c l e a r l y  c h o p p e d  th r o u g h  ( s e e  s e c t io n  3. 3, 
b u tc h e r y )  in d ic a t in g  th a t  a  few  r a b b i t s  h a d  b e e n  d i s jo in t e d  
( p o s s i b ly  w i th  a  l a r g e  k n ife )  r a t h e r  th a n  r o a s t e d  w h o le ,  a n d  
t h e s e  h a d  p r o b a b ly  b e e n  s e r v e d  up  in a  s te w  o r  p ie .
E v e n  th o u g h  th e  a v a i l a b le  e v id e n c e  s u g g e s t s  th a t  th e  r a b b i t  
w a s  f i r s t  i n t r o d u c e d  to  th is  c o u n t ry  by  th e  N o r m a n s  in  th e  
l a t e  tw e l f th  c e n t u r y ,  th is  a n im a l  w a s  s t i l l  r e l a t i v e l y  s c a r c e  
a n d  w a s  to  be  found  in o n ly  a few  l o c a l i t i e s  u n t i l  w e l l  in to  the  
f i f t e e n th  c e n tu r y  ( F i t t e r ,  1959, p. 114; C o r b e t ,  1974, p . 186). 
R a b b i t  m e a t  a t  th i s  t im e  m u s t  h a v e  b e e n  c o n s id e r e d  a  l u x u r y  
a s  a  s in g le  r a b b i t  w o u ld  h a v e  c o s t  a s  m u c h  a s  f o u r  to  f iv e  
c h ic k e n s  ( V e a le ,  1957, p . 89). W hen  c o n e y g a r th s  ( w a r r e n s )  
b e c a m e  m o r e  w i d e s p r e a d  in the  l a t e  m e d ie v a l  p e r i o d ,  th e  p r i c e  
o f  r a b b i t s  d r o p p e d ,  an d  r a b b i t  m e a t  th e n  b e c a m e  a  r e g u l a r  
f e a t u r e  o f  th e  d ie t  o f  b o th  th e  n o b i l i ty  a n d  th e  c o m m o n e r  fo lk .
T o  m e e t  th e  h ig h  d e m a n d  f o r  th i s  a n im a l ,  th e  L on d o n  m a r k e t s  
w e r e  s u p p l ie d  f r o m  w a r r e n s  s e t  u p  in  E p p in g  F o r e s t ,  R e a d in g  
a n d  H e r t f o r d s h i r e ,  a n d  r e c o r d s  show  th a t  one  L o n d o n  P o u l t e r e r  
o b ta in e d  h i s  r a b b i t s  f r o m  w a r r e n s  in  W i l t s h i r e  ( F i t t e r ,  1945, 
p . 45; E v e r i t t ,  1967, p . 509).
C o m p a r i s o n  o f th e  d im e n s io n s  o f  th e  l im b  b o n e s  of th e  r a b b i t s  
f r o m  B a y n a r d ' s  C a s t l e  a g a i n s t  s p e c im e n s  h e ld  in the  BM (NH) 
r e v e a l e d  th a t  the  l a t e  m e d ie v a l  a d u l t  a n im a l  w a s  o f  s i m i l a r  
s i z e  to th e  m o d e r n  w i ld  r a b b i t  (T a b le  24, s e e  a l s o  s e c t i o n  4),
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T a b le  24: C o m p a r i s o n  of the  s i z e  of m e d ie v a l  a n d  m o d e r n  
w i ld  & d o m e s t i c  r a b b i t s .
(1) H u m e r u s .  L e n g th
N R a n g e
M o d e rn :
B r i t i s h  w i ld  2 60. 9 -  66. 1
D o m e s t i c  3 6 9 .5  -  7 7 .0
M e d ie v a l ,  B a y n a r d ' s  C a s t le :
D e p o s i t s  1 & 23 (c .1 5 2 0  AD) 36 5 7 .3  -  6 5 .5
D e p o s i t  88 (c . 1500 AD) 8 6 1 .0  -  6 5 .7
D e p o s i t  100 (c .  1500 AD) 23 5 8 .5  -  65. 6
D e p o s i t  250 (c .  m id  14th c e n tu r y  AD) 2 6 1 .0  -  6 4 .8
(2) F  e m u r .  L e n g th
M o d e rn ;
N R a n g e
B r i t i s h  w i ld  2 7 8 . 1 -  8 5 .9
D o m e s t i c  3 9 0 .4  -  10 2 .8
M e d ie v a l ,  B a y n a r d ' s  C a s t le :
D e p o s i t s  1 & 23 (c .1 5 2 0  AD) 27 7 5 . 4  -  8 3 .5
D e p o s i t  88 (c .  1500 AD) 6 7 7 .0  -  8 2 .4
D e p o s i t  100 ( c . 1500 AD) 15 7 5 .7  -  8 3 .3
D e p o s i t  250 (c .  m id  14th c e n tu r y  AD) 1 8 2 .5
K e y : N = N u m b e r  of s p e c im e n s  m e a s u r e d
R a n g e  = O b s e r v e d  s i z e  r a n g e  (m m ) o f a d u l t  s p e c im e n s
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W IL D  S P E C IE S :
(1) E L K  A lc e s  a l c e s
O ne  f r a g m e n t  o f  a n t l e r  id e n t i f i e d  a s  t h a t  o f  e lk  w a s  r e c o v e r e d  
f r o m  th e  d o c k  b a s i n  d u m p  ( s p e c im e n  r e g . n o .  76 , 6436, d e p o s i t  
150, c i r c a  1499 -  1500 A D ). T h e  e d g e s  o f  th e  p a lm  s e g m e n t  show  
c l o s e l y  s e t ,  o b l iq u e  l i n e s  m a d e  by  th e  t e e t h  of a  s a w ,  in d ic a t in g  
t h a t  th i s  p i e c e  is  th e  d i s c a r d e d  w a s te  f r o m  a  b o n e  - w o r k i n g  
in d u s t r y  ( s e e  s e c t i o n  3 .4 ) .
T h e  e lk  in  B r i t a i n  w a s  h u n te d  to  e x t in c t io n  in  th e  m e s o l i t h i c  p e r io d  
( C o r b e t ,  1974), an d  t h e r e f o r e  th e  a n t l e r  found  a t  B a y n a r d ' s  C a s t l e  
m u st h ave b een  Im p orted , m o s t  probab ly  fr o m  one o f  th e  S can d in avian  
c o u n t r i e s .  E v id e n c e  f o r  th e  e x i s t e n c e  of th e  e lk  in  S w e d e n  in  th e  
m e d i e v a l  p e r i o d  is  p r o v id e d  by  s k e l e t a l  r e m a i n s  f r o m  L u n d  
( B e r g q u i s t  Sz L e p i k s a a r ,  1957, p . 27; E k m a n ,  1973, p . 4 9 ) ,  a n d  in 
S c a n d in a v ia  in th e  e a r l y  m o d e r n  p e r io d ,  b y  the  c o n t e m p o r a r y  
a c c o u n t  of th e  d i s t r i b u t i o n  o f  th i s  a n im a l  w h ic h  a p p e a r s  in  T o p s e l l  
(1607, r e p r i n t e d  1967, p . 165).
(2) R E D  D E E R  C e r v u s  e la p h u s
T h e  R e d  d e e r  i s  r e p r e s e n t e d  b y  th r e e  f r a g m e n t s  o f  a n t l e r ,  one  
s k u l l  ( m a le ) ,  and  t h r e e  m e ta p o d ia l  b o n e s  (T a b le  25). T h e  s c a r c i t y  
o f  b o n e s  o f  R e d  d e e r  f r o m  th e  s i t e  i s  i n t e r e s t i n g ,  e s p e c i a l l y  w h en  
i t  is  c o n s i d e r e d  that th e  h u n tin g  of the  h a r t  (R e d  d e e r  s ta g )  w a s  
a  p o p u la r  p u r s u i t  in  m e d ie v a l  E n g la n d  ( B a i l i e - G r o h m a n ,  1904;
S a v a g e ,  1933), b u t ,  a s  d i s c u s s e d  b e lo w , t h i s  m a y  r e f l e c t  the  
r e l a t i v e l y  s m a l l  n u m b e r s  of th i s  a n im a l  c o m p a r e d  to  t h o s e  f o r  
F a l lo w  d e e r  in  th e  f o r e s t s  r o u n d  L o n d o n .
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T a b le  25: R ed  d e e r .  N u m b e r  of b o n e s  id e n t i f ie d  a n d  e x a m in e d
C a s t l e  p i ts  
c .1 5 2 0  AD
1 & 23
D o ck  b a s i n  C i ty  d e b r i s  
c .  1499-1500 AD c .  m id  14th c e n t .  AD
88 89 100 250
a n t l e r
s k u l l
m e ta p o d ia
1 - 
1 -
2
2
T o t a l 21 0 0 2 2
O th e r  d e p o s i t s : f
D e p o s i t  81 c . 15th c e n tu r y  AD a n t l e r  1
D e p o s i t  5000 m o s t ly  c . 13th c e n t u r y  AD n o t  e x a m in e d
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(3) F A L L O W  D E E R D a m a  d a m a
T h e  n u m b e r s  of b o n e  of F a l lo w  d e e r  (T a b le  26) show  th a t  th is  
a n im a l  w a s  a  m u c h  m o r e  i m p o r t a n t  s o u r c e  of f l e s h - m e a t  th a n  
R e d  d e e r  in  th e  l a t e  m e d ie v a l  p e r io d .
T a b le  26: F a l lo w  d e e r ,  N u m b e r  of b o n e s  id e n t i f ie d  a n d  e x a m in e d
C a s t l e  p i ts  D o c k  b a s i n  C i ty  d e b r i s
c .1 5 2 0  AD c . 1499-1500 AD c . m id  14th c en t .
AD
1 & 23 88 89 100 250
p e d ic le
a n t l e r
sk u l l
m a n d ib le
s c a p u la
h u m e r u s
r a d iu s
u ln a
in n o m in a te
f e m u r
t ib i a
c a l c a n e u m
t a lu s
m e ta p o d ia  
p h a la n x  1 
p h a la n x  2 
h o o f  c o r e
6
6
1
1
1
4
14
6
4
18
7
2
2
1
1
4
1
3
T o ta l : 75 22 13
O th e r  d e p o s i t s :  
D e p o s i t  81 
D e p o s i t  5000
c . 15th c e n tu r y  AD a n t l e r  2
m o s t ly  c .  13th c e n tu r y  AD n o t  e x a m in e d
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E v id e n c e  t h a t  th e  w h o le  c a r c a s s  of F a l lo w  d e e r  w a s  b r o u g h t  in to  
th e  c i ty  an d  n o t ,  a s  w a s  u s u a l l y  th e  c u s to m ,  d r e s s e d  a t  th e  s i t e  
o f  th e  k i l l ,  w a s  p r o v id e d  b y  th e  r e l a t i v e l y  l a r g e  n u m b e r  o f  
m e ta p o d ia l  b o n e s  an d  p h a la n g e s .  T h e s e  b o n e s  w o u ld  n o r m a l l y  
b e  th e  f i r s t  p a r t s  to  b e  r e m o v e d  an d  d i s c a r d e d  a s  t h e y  h a v e  v e r y  
l i t t l e  f l e s h  on th e m .  P o s s i b l y  th e  m e ta p o d ia l  b o n e s  w e r e  u s e d  a s  
a  r a w  m a t e r i a l  f o r  a b o n e - w o r k in g  in d u s t r y ;  th e  long , s t r a i g h t  
s h a f t  o f  th i s  b o n e  m a k e s  i t  id e a l  m a t e r i a l  f o r  th e  m a n u f a c t u r e  of 
b o n e  p in s  a n d  b o d k in s .
T h e  c o m p le te  s p ik e  ( s p e c i m e n  76. 6440) g ro w n  b y  a  y e a r l i n g  b u c k  
w a s  id e n t i f i e d  f r o m  th e  c i ty  d e b r i s  (d e p o s i t  250, m id  14th c e n t u r y  
A D ). O th e r  s p e c im e n s  o f  a n t l e r ,  c o m p r i s i n g  s a w n  s e g m e n t s  of 
p a lm ,  a n d  b e a m  w i th  e i t h e r  th e  b ro w  o r  t r e z  t in e  a t t a c h e d  c a m e  
f r o m  o ld e r  a n i m a l s .  A lth o u g h  t h e r e  is  p r o g r e s s i v e  d e v e lo p m e n t  
in  th e  s i z e  an d  f o r m  of th e  n e w ly  g ro w n  a n t l e r s  o f  th e  m a l e  e a c h  
y e a r ,  w h ic h  c o r r e s p o n d s  to  th e  a g e  of th e  in d iv id u a l  ( a s  i l l u s t r a t e d  
in  T a y l o r  P a g e ,  1963, p . 5) t h e r e  c a n  o c c u r  c o n s id e r a b le  v a r i a t i o n  
in  th e  a p p e a r a n c e  o f  th e  p a lm  e v e n  b e tw e e n  a n im a l s  of th e  s a m e  
a g e  a n d  th e  s a m e  h e r d  ( s e e  f o r  e x a m p le ,  C h a p m a n  & C h a p m a n ,
1 9 7 5 , p. I l l  & 113). I t  is  n o t ,  t h e r e f o r e ,  p o s s ib le  to  d e t e r m i n e  w i th  
a n y  d e g r e e  of c e r t a i n t y  th e  a g e  of th e  d e e r  r e p r e s e n t e d  b y  a n t l e r s  
r e c o v e r e d  f r o m  a r c h a e o l o g i c a l  s i t e s .
T w o m e t a c a r p a l  b o n e s  a n d  one m e t a t a r s a l  b o n e  ( r e g . n o .  7 6 , 6410,
3 s p e c im e n s )  f r o m  a  f u l l - t e r m  fo e tu s  w e r e  found  in  th e  c i t y  d e b r i s  
( d e p o s i t  250, m id  14th c e n tu r y  A D ). I t  i s  n o t  p o s s ib le  to  d i s t i n g u i s h  
c l e a r l y  b e tw e e n  th e  f o e ta l  b o n e s  of R e d  d e e r  an d  F a l lo w  d e e r ,  and  
t h e r e f o r e  th e  t h r e e  s p e c im e n s  d e s c r i b e d  h e r e  a r e  o n ly  t e n t a t i v e l y  
id e n t i f i e d  a s  th o s e  of F a l lo w  d e e r .  A c c o r d i n g  to  c o n t e m p o r a r y  
s o u r c e s  ( r e f e r r e d  to  in  B a i l i e - G r o h m a n ,  1904, p. 188), th e  s e a s o n  
f o r  h u n t in g  F a l lo w  d o e s  an d  R ed  d e e r  h in d s ,  a s  la id  dow n f o r  th e
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m e d i e v a l  h u n t s m a n ,  f e l l  b e tw e e n  H o ly ro o d  d a y  ( S e p te m b e r  14th) 
a n d  C a n d l e m a s  ( F e b r u a r y  2nd). A s  F a l lo w  faw n s  in  E n g la n d  
a r e  g e n e r a l l y  b o r n  f r o m  m id  M ay  o n w a rd s  (C h a p m a n  & C h a p m a n ,  
1 9 7 5 , p . 144), th e  p r e s e n c e  of th e  f a i r l y  w e l l - g r o w n  f o e t a l  b o n e s  
a t  B a y n a rd ^ s  C a s t l e  m a y  t h e r e f o r e  b e  i n t e r p r e t e d  a s  sh o w in g  th a t  
in  th i s  p a r t i c u l a r  i n s t a n c e ,  a  p r e g n a n t  d o e  h a d  b e e n  k i l l e d  o u ts id e  
th e  a p p r o v e d  h u n t in g  s e a s o n .
U s in g  th e  c r i t e r i a  d e s c r i b e d  b y  L e m p p e n a u  (1964.) a n d  b y  c o m p a r i s o n  
w i th  th e  p e lv e s  of know n s e x  a t  th e  BM (N H ), th e  in n o m in a te  
b o n e s  w e r e  fo u n d  to  b e  f r o m  a  m a le  ( s p e c i m e n  76. 6529 , d e p o s i t  23) 
an d  a  f e m a le  ( s p e c i m e n  76. 6465, d e p o s i t  150),
(4) R O E  D E E R  C a p r e o lu s  c a p r e o lu s
O nly  one  R o e  d e e r  b o n e ,  a  m e t a c a r p a l  b o n e  ( r e g . n o .  76 ,  6435) f r o m  
d e p o s i t  5000 w a s  id e n t i f i e d .  T h e  l a c k  of s k e l e t a l  r e m a i n s  o f  R oe  
d e e r  in  th e  p o s t  t h i r t e e n t h  c e n tu r y  d e p o s i t s  w o u ld  s e e m  to  s u p p o r t  
th e  b e l i e f  h e ld  b y  h i s t o r i a n s  an d  z o o lo g i s t s  ( s e e  F i t t e r ,  1945, p. 91) 
t h a t  t h i s  s p e c i e s  h a d  b y  th e  l a t e  m id d le  a g e s  b e e n  h u n te d  to  
e x t in c t io n  in  th e  f o r e s t s  a r o u n d  L o n d o n . One r e a s o n  f o r  th e  
d e c l in e  o f  th i s  s p e c i e s ,  a s  d i s c u s s e d  b y  W h i te h e a d  (1964, p . 210), 
w a s  t h a t  in  th e  f o u r t e e n t h  c e n t u r y  th e  R oe  d e e r  w a s  n o  l o n g e r  fu l ly  
p r o t e c t e d  b y  th e  f o r e s t  la w , a n d  b e c a u s e  i t  w a s  th o u g h t  ( e r r o n ­
e o u s ly )  to  d r i v e  a w a y  th e  o th e r  d e e r  a n d  so  s p o i l  th e  h u n t in g  in 
a n  a r e a ,  a n  a t t e m p t  m a y  h a v e  b e e n  m a d e  to  e l im in a t e  t h i s  s p e c i e s  
f r o m  t h e . r o y a l  h u n t in g  p r e s e r v e s .
T h e  s u p p ly  of v e n i s o n  to  L o n d o n
T h e  d i s c o v e r y  of c e r v i d  b o n e s  a m o n g s t  th e  r e f u s e  a t  th e  s i t e  of 
B a y n a rd ^ s  C a s t l e  p r o v id e s  an  o p p o r tu n i ty  to  c o n s i d e r  th e  q u e s t io n  
of th e  s o u r c e s  of s u p p ly  of v e n i s o n  to  th e  c i ty  of L o n d o n  d u r in g  
th e  l a t e  m e d i e v a l  an d  T u d o r  p e r io d s ,  in f o r m a t io n  on w h ic h  h a s
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u n t i l  now  b e e n  la c k in g ,  A n u m b e r  o f  e x ta n t  c lo s e  r o l l s  of 
E d w a r d  II ( e x t r a c t s  of w h ic h  a r e  g iv en  in  B a i l i e - G r o h m a n ,
1 9 0 4 , p , 203) show  t h a t  in  th e  e a r l y  f o u r t e e n th  c e n tu r y ,  r e g u l a r  
c o n s ig n m e n ts  of s a l t e d  v e n i s o n ,  p a c k e d  in  b a r r e l s  w e r e  s e n t  
to  th e  r o y a l  h o u s e h o ld  in  L o n d o n  f r o m  th e  c o u n t ie s  o f  E s s e x ,  
H a m p s h i r e ,  N o r th a m p to n ,  S o m e r s e t  and  W i l t s h i r e -  I n t e r e s t i n g l y ,  
t h e r e  is  a  l a c k  o f  r e f e r e n c e s  to  e i t h e r  th e  s o u r c e s  o f  s u p p ly  o r  
th e  p r i c e s  o f  v e n i s o n  f o r  th e  l a t e  m e d ie v a l  p e r io d  ( B a r r o n ,  1977, 
p e r  s .  c o m m .  ), a n d  t h e r e f o r e  in f o r m a t io n  h a s  to  b e  o b ta in e d  f r o m  
th e  a r c h a e o l o g i c a l  r e c o r d .
A s  m e n t io n e d  a b o v e ,  th e  p r e s e n c e  o f  r e l a t i v e l y  l a r g e  n u m b e r s  
o f m e ta p o d i a l  b o n e s  a n d  p h a la n g e s  of F a l lo w  d e e r  i n d i c a t e s  th a t  
th e  w h o le  c a r c a s s  o f  t h i s  a n im a l  w a s  b r o u g h t  in to  th e  c i ty ,  an d  
th i s  m u s t  m e a n  th a t  th e  d e e r  h a d  b e e n  h u n te d  lo c a l ly  in  one  o f  th e  
f o r e s t s  c lo s e  to  L o n d o n .
T h e  d i s c o v e r y  t h a t  th e  b o n e s  of F a l lo w  d e e r  p r e d o m in a te d  o v e r  
t h o s e  o f R e d  d e e r  ( s e e  T a b le s  25 & 26) a t  B a y n a rd ^ s  C a s t l e  w a s  
n o t  u n e x p e c te d  a s  e v id e n c e  f r o m  c o n t e m p o r a r y  d o c u m e n ts  
show  t h a t  th e  F a l lo w  w a s  m o r e  n u m e r o u s  t h a n  th e  R ed  d e e r  
in  th e  f o r e s t s  ro u n d  L o n d o n . R e c o r d s  o f  th e  s w a in m o te  ( f o r e s t  
c o u r t )  h e ld  in  E p p in g  F o r e s t  in  1495 AD ( r e f e r r e d  to  in  W h i te h e a d ,  
1 9 6 4 , p . 24), f o r  e x a m p l e ,  show  th a t  th e  n u m b e r  of F a l lo w  d e e r  
k i l l e d  in  t h a t  y e a r  o u tn u m b e r e d  th a t  of R ed  d e e r  ( in  th e  r a t i o  
of a p p r o x .  1 R e d  : 6 F a l lo w ) ,
E v e n  th o u g h  th e  s t r i n g e n t  f o r e s t  la w s  in s t i g a t e d  b y  th e  N o r m a n  
k in g s  n o  lo n g e r  w e r e  a p p l ie d  in  th e  l a t e  m e d ie v a l  p e r io d ,  th e  
h u n t in g  o f  d e e r  w a s  s t i l l  v e r y  m u c h  th e  p r e r o g a t i v e  of th e  
m o n a r c h  a n d  th e  n o b i l i ty ,  and  v e n i s o n  w o u ld  n o t  n o r m a l l y  h a v e  
b e e n  a n  i t e m  in  th e  d ie t  of th e  c o m m o n e r  fo lk .  T h i s  i s  b o r n e  n u t
1 2 2
b y  th e  e v id e n c e  f r o m  B a y n a rd ' ' s  C a s t l e ,  wher^e c a l c u l a t i o n s  of 
th e  p r o p o r t i o n s  of d e e r  b o n es  (F a l lo w  & R ed) r e c o v e r e d  f r o m  
e a c h  of th e  tw o m a j o r  d u m p s  r e v e a l e d  t h a t  th e  r e f u s e  f r o m  th e  
c a s t l e  ( d e p o s i t s  1 & 23) c o n ta in e d  a l m o s t  fo u r  t i m e s  th e  a m o u n t  
of c e r v i d  b o n e  c o m p a r e d  to  th e  r u b b i s h  o r ig in a t in g  f r o m  th e  
c i t y  ( d e p o s i t s  88, 89 & 100).
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(5) H A R E L e p u s  s p .
C o m p a r e d  w i th  th e  l a r g e  q u a n t i ty  of b o n e  f r o m  the  d o m e s t i c  r a b b i t  
( T a b le s  21 & 22, ab o v e )  t h e r e  a r e  r e l a t i v e l y  v e r y  few  b o n e s  of h a r e  
(T a b le  27). A c c o r d in g  to c o n t e m p o r a r y  s o u r c e s  ( s e e  B a i l i e - G r o h m a n ,  
1904, p .  199) th e  h a r e  w a s  h ig h ly  e s t e e m e d  a s  an  a n im a l  f o r  h u n t in g ,  
b e in g  c l a s s i f i e d  a s  a  b e a s t  of v e n e r y ,  o f  th e  f o r e s t ,  a n d  o f  the  
w a r r e n .  T h e  p o p u la r i t y  of th e  s p o r t  of h a r e  c o u r s in g  m e a n t ,  h o w e v e r ,  
t h a t  by  th e  l a t e  m e d i e v a l  a n d  T u d o r  p e r i o d s  the  n u m b e r s  o f  th is  
s p e c i e s  h a d  d e c l in e d  (W ilso n ,  197 6, p . 77), an d  th i s  m a y  e x p la in  
w hy  th e  d u m p s  of r e f u s e  a t  B a y n a r d ’s C a s t l e  c o n ta in e d  o n ly  a  
s m a l l  q u a n t  ity  of b o n e .
T a b le  27: H a r e .  N u m b e r  of b o n e s  id e n t i f i e d  an d  e x a m in e d .
C a s t l e  p i t s  
c .1 5 2 0  AD
D o c k  b a s in C i ty  d e b r i s
c . 1499-1500 A D  c. m id  14th c e n t .  AD
h u m e r u s
r a d i u s
1 & 23
1
1
88 89 100 250
3
in n o m in a te
f e m u r
t ib ia
c a l c a n e u m
T o ta l :
O t h e r  d e p o s i t s :  D e p o s i t  5000 m o s t l y  c . 13th c e n tu r y  A D  n o t  e x a m in e d .
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(6) B L A C K  R A T R a t tu s  r a t t u s
T a b le  28 sh o w s  th e  n u m b e r s  o f  id e n t i f i e d  r a t  b o n e s  r e c o v e r e d  f r o m  
th e  s i t e .  A s  th e y  c a m e  f r o m  w e l l - d e f in e d ,  s t r a t i f i e d  d u m p s  of 
r e f u s e ,  th e  b o n e s  a r e  u n l ik e ly  to  be  i n t r u s i v e  in  o r ig in ,  a n d  can  
t h e r e f o r e  be  r e g a r d e d  a s  b e in g  c o n t e m p o r a r y  w i th  th e  r e s t  o f  th e  
a s s o c i a t e d  m a m m a l i a n  r e m a i n s .
T a b le  28: B la c k  r a t . N u m b e r  of b o n e s  id e n t i f i e d  a n d  e x a m in e d .
C a s t l e  p i t s  D o ck  b a s i n C ity  d e b r i s
c . 1520 AD c. 1499-1500 AD c .  m id  14th c e n t .
1 & 23 88 89 100 250
s k u l l 1 — - -
m a n d ib le 1 - - -
h u m e r u s - - 2 -
in n o m in a te 2 — " 2 1
f e m u r 6 1 1 10 3
t ib ia 5 7 3
r i b - - 1 -
T o ta l : 10 6 1 22 7
O th e r  d e p o s i t s ;
D e p o s i t  5000 m o s t l y c .  13th c e n tu r y  AD n o t  e x a m in e d
D e p o s i t  5067 c . 16th c e n tu r y  AD t ib i a 1
U s in g  th e  c r i t e r i a  d e s c r i b e d  by  L a w r e n c e  & B ro w n  (1973, p .  195 &c 
F ig .  5: 26b , p . 196) an d  b y  c o m p a r i s o n  w i th  s p e c im e n s  h e ld  a t  th e  
B M (N H ), th e  i n t a c t  s k u l l  ( s p e c im e n  76. 6003) f r o m  the  c a s t l e  p i t  
( d e p o s i t  l) w a s  id e n t i f i e d  a s  th a t  o f  B la c k  r a t  ( s e e  F i g u r e  23).
T h e r e  is  c o n c lu s iv e  h i s t o r i c a l  e v id e n c e  ( s e e  P e n n a n t ,  1776 , Vol. 1, 
p. 116) to  show  th a t  th e  B ro w n  r a t  (R a t tu s  n o r v é g ie n s )  w a s  n o t  
in t r o d u c e d  to  th i s  c o u n t r y  u n t i l  th e  e a r l y  e ig h te e n th  c e n t u r y  AD, 
s u p p o s e d ly  in  R u s s i a n  s h ip s  f r o m  th e  B a l t i c  (T w ig g , 1975, p . 22),
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T h e r e f o r e ,  a l th o u g h  i t  is  n o t  p o s s ib l e  to  d i s t in g u i s h  c l e a r l y  
b e tw e e n  th e  l i m b  b o n e s  o f  B la c k  r a t  and  B r o w n  r a t ,  a l l  th e  
p o s t c r a n i a l  e l e m e n t s  f r o m  B a y n a r d ' s  C a s t l e  a r e  a l s o  c o n s i d e r e d  
to  b e  f r o m  B la c k  r a t .
T h e  a r c h a e o l o g i c a l  r e c o r d  a t  B a y n a r d ' s  C a s t l e  c l e a r l y  sh o w s  
th a t  th e  B la c k  r a t  w a s  p r e s e n t  in  th e  c i ty  of L o n d o n  in  th e  f o u r t e e n th  
c e n t u r y  A D , a t  th e  t i m e  w h en  m a n y  of L o n d o n 's  c i t i z e n s  w e r e  
s u c c u m b in g  to  th e  b u b o n ic  p la g u e  (B la c k  D e a th ) .  , T h e  b a c i l l u s  
P a s t e u r e l l a  p e s t i s  r e s p o n s i b l e  f o r  b u b o n ic  p la g u e  is  now  know n 
to  b e  c a r r i e d  a n d  t r a n s m i t t e d  to  new  h u m a n  v i c t i m s  b y  th e  r a t  f l e a  
X e n o p s y l l a  c h e o p i s ,  a n d  i t  is  t h e r e f o r e  of i n t e r e s t  to  l e a r n  t h a t  th e  
c o n t e m p o r a r y  r e c o r d s  f o r  L on d o n  w h ic h  h a v e  b e e n  e x a m in e d  to  
d a te  m a k e  no m e n t io n  of r a t s  (T h o m s o n ,  P u b l i c  R e c o r d  O f f ic e ,
1977, p e r s ,  c o m m . ) .  T h is  a b s e n c e  of a n y  r e c o r d  o f  r a t s  In th e  c i ty  
in  th e  f o u r t e e n t h  c e n tu r y  AD c a n  p e r h a p s  b e  e x p la in e d  b y  th e  f a c t  
t h a t  p h y s i c a n s  in  th e  m id d le  a g e s  a t t r i b u t e d  th e  s p r e a d  o f th e  
p la g u e  to  'm i a s m a s '  o r  p o is o n  c lo u d s ,  a n d  i t  is  on ly  w i th in  the  
l a s t  c e n t u r y  th a t  th e  a s s o c i a t i o n  b e tw e e n  th e  p la g u e  a n d  th e  B la c k  
r a t  h a s  b e e n  e s t a b l i s h e d  ( Z i e g l e r ,  1975). T h e  c o n t e m p o r a r y  
c h r o n i c l e r s  w ho  o b s e r v e d  a n d  r e c o r d e d  th e  t e r r i f y i n g  e f f e c t  th a t  
th e  p la g u e  w a s  h a v in g  on  th e  h u m a n  p o p u la t io n  t h e r e f o r e  h a d  no 
r e a s o n  to  m e n t io n  th e  r a t .
T h e  tw o  e a r l i e s t  r e f e r e n c e s  to  r a t s  know n f o r  L o n d o n ,  d a te  f r o m  
th e  s i x t e e n th  c e n tu r y  A D , a n d  a r e  to  b e  found  In th e  B r i d g e  H o u se  
A c c o u n t s ,  V o l.  8 ( i n f o r m a t io n  s u p p l ie d  by  M r .  J .  S e w e l l ,  R e c o r d s  
O f f i c e ,  G u i ld h a l l ,  1977, p e r s .  c o m m .  ); th e  tw o e n t r i e s  a r e  
r e p r o d u c e d  h e r e ; -  
B r id g e  H o u s e  A c c o u n ts  
A c c o u n t  1 5 6 3 -6 4
e
f,  63v P a id e  th e  f i r s t ( o f  J a n u a r y e  to a  R a t  T a k e r  f o r
la y e in g  b a y  te  to  k y l l  R a t t e s  i j s . x d  (2 /lO d)
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f . 64 P a i d e  th e  f i r  s te  of J u ly e ,  ,  ...............
a n d  to a  R a t  T a k e r  f o r  l a y e in g  b ay  te
a b o u te  th e  G a r n e t t e s  ( g r a n a r i e s )  ü j s .  i i i jd  (3 /4 d )
T h e  h i s t o r y  of th e  B la c k  r a t  in B r i t a i n
T h e  B la c k  r a t  (R a t tu s  r a t t u s ) is  a  n a t iv e  o f  A s i a ,  a n d  it h a s ,  u n t i l
r e c e n t l y ,  b e e n  a  c o m m o n ly  h e ld  b e l i e f  th a t  th i s  s p e c i e s  w a s  b r o u g h t  
in  th e  12th c e n tu r y  A. D. 
to  t h i s  c o u n t r y , /  s u p p o s e d ly  in  th e  s h ip s  of th e  c r u s a d e r s  r e t u r n i n g
h o m e  f r o m  th e  H o ly  L a n d  (M a th e s o n ,  1939; F i t t e r ,  1959, p .  107;
T w ig g ,  1975, p . 20), M a c A r th u r  (1957), h o w e v e r ,  a d v o c a te s  a
pnuch e a r l i e r  d a te  fo r  th e  a p p e a r a n c e  o f  th i s  s p e c i e s  in  B r i t a i n ,
a n d  s u p p o r t s  t h i s  a s s e r t i o n  by  r e f e r e n c e  to  th e  i l l u s t r a t i o n s  of two
r o d e n t - l i k e  c r e a t u r e s  n ib b l in g  a  p ie c e  o f  E u c h a r i s t i e  b r e a d  th a t
a p p e a r  b e n e a th  th e  l e t t e r s  X P I  ( C h r i s t i )  on  th e  m o n o g r a m  p a g e ,
S t. M a t th e w  i .  18, B ook  o f K e l l s  ( c i r c a  850 AD) h e ld  b y  T r i n i t y
C o l le g e ,  D u b lin ,  w h ic h  he  i n t e r p r e t s  a s  b e in g  d e p ic t io n s  o f  B la c k
r a t s .  A f t e r  e x a m in in g  th e  copy  of th e  m o n o g r a m  p a g e  w h ic h
a p p e a r s  in  th e  r e p r i n t e d  e d i t io n  of th e  B o o k  of K e l l s  d e s c r i b e d  by
S u l l iv a n  (1914, P l a t e  IX ), I w o u ld  q u e s t io n  the  i d e n t i f i c a t io n  m a d e
b y  M a c A r t h u r ,  A l th o u g h  th e  two a n im a l s  n ib b l in g  th e  b r e a d ,
p lu s  th e  tw o sh o w n  s i t t in g  on th e  b a c k s  of c a t s ,  a r e  c e r t a i n l y
r o d e n t - l i k e ,  t h e r e  is in s u f f i c i e n t  d e ta i l  show n  to  e n a b le  t h e m  to
b e  p o s i t i v e l y  Id e n t i f i e d  a s  B la c k  r a t s .  A l l  th e  a  m im ais  d e p ic t e d  a r e
h ig h ly  s ty l i z e d ,  an d  t h e r e  is  th e  p o s s i b i l i t y  th a t  th e  c a t s  a n d
r o d e n t s  m a y  n o t  h av e  b e e n  d ra w n  to  th e  s a m e  s c a l e ,  if th e  s c a l e s
a r e  d i f f e r e n t  th e n  th e  l a t t e r  c o u ld  r e p r e s e n t  m i c e  r a t h e r  th a n  r a t s .
I f  th e  B la c k  r a t  w a s  in t r o d u c e d  b e f o r e  th e  tw e lf th  c e n tu r y  AD 
th e n  i t  is  to  b e  e x p e c te d  th a t  e v id e n c e  of th i s  w i l l  b e  c o n ta in e d  
in  th e  a r c h a e o l o g i c a l  r e c o r d .  R e c e n t  e x c a v a t io n  a t  Y o rk ,  o f  a 
d u m p  of r u b b i s h  of th e  f o u r th  c e n tu r y  A D  in a  w e l l  w h ic h  w a s  
p a r t i a l l y  s e a l e d  by  th e  f lo o r  of a n  e a r l y  S axon  b u i ld in g ,  b r o u g h t  
to  l i g h t  th e  s k e l e t a l  r e m a i n s  of two B la c k  r a t s  (R a c k h a m ,  1977,
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p e r s .  c o m m . ) .  T h e  b o n e s  f r o m  Y o rk  a r e  th e  e a r l i e s t  r e m a i n s  
o f  B l a c k  r a t .  in B r i t a i n ,  found so  f a r .  P r i o r  to  t h e i r  d i s c o v e r y ,  
th e  e a r l i e s t  r e c o r d e d  f in d ,  th a t  o f  a  t ib i a  f r o m  St. A i d â t e s ,  O x fo rd ,  
c a m e  f r o m  a  l e v e l  d a te d  to  b e tw e e n  the  l a t e  e le v e n th  a n d  e a r l y  
t w e l f t h  c e n t u r i e s  AD (BM (NH) G e n e r a l  l e t t e r  f i le  1 9 7 5 -5 ,  P r o f e s s o r  
M a r p l e s ) .  I t  w i l l  b e  i n t e r e s t i n g  to  s e e  i f  f u r t h e r  b o n e s  o f  B la c k  
r a t  a r e  fo u n d  in R o m a n o - B r i t i s h  c o n te x t s ,  to  s u b s t a n t i a t e  th e  c l a i m  
m a d e  by  R a c k h a m  th a t  ‘th e  B la c k  r a t  h a d  p e n e t r a t e d  a s  f a r  a s  
n o r t h e r n  E n g la n d  by  th e  fo u r th  c e n tu r y  A D ',
E n q u i r i e s  m a d e  to  th e  P u b l i c  R e c o r d  O ff ice  (PR O ) L o n d o n ,  r e v e a l e d  
t h a t  th e  e a r l i e s t  know n r e f e r e n c e  to th e  r a t  in  B r i t a i n  is  to  b e  
fo u n d  in  I t i n e r a r i u m  K a m b e r i a e  (V ol. VI R o l l s  S e r i e s ,  1868, B ook  II , 
p .  I l l )  w r i t t e n  b y  th e  m o n k  G i r a ld u s  C a m b r e n s i s  in c i r c a  1191 AD 
( T h o m s o n ,  1977, p e r s .  c o m m .  ) .  A m o n g  th e  o t h e r ,  e a r l y  a c c o u n ts  • 
o f  r a t s  in  B r i t a i n  w h ic h  h a v e  b e e n  c a ta lo g u e d  a t  th e  P u b l i c  R e c o r d  
O ff ice  a r e  th e  fo l lo w in g : -
D o c u m e n t
(1) P R O  ElOl 19 /3  m . l  
K in g 's  E x c h e q u e r  
A c c o u n t
(2) P R O  D L  2 4 2 /3 8 8 6  • 
m ,  3 D u ch y  of 
L a n c a s t e r ,
M i n i s t e r s '  A c c o u n ts
(4) S u r t e e s  S oc , V ol. 99
(1898) A c c o u n t  R o l ls  
o f  D u r h a m  A b b e y ,
V o l.  I ,  p . 42 .
(5) ■ S u r t e e s  S oc . V ol. 100
(1899) A c c o u n t  R o l l s
o f  D u r h a m  A b b e y ,  V ol. 
I I ,  p . 558
D a te  D e s c r ip t i o n
1335 AD c o n ta in s  a  r e f e r e n c e  to  r a t s
on  b o a r d  a  s h ip  c a r r y i n g
c o r n ,  a t  B e r w ic k ,
T336  AD r e c o r d s  a  p a y m e n t  m a d e
to  T h o m a s  th e  r a t  c a t c h e r  
f o r  c a tc h in g  a n d  d e s t r o y in g  
r a t s
1347 AD r e c o r d s  th e  p a y m e n t  of 3d
m a d e  fo r  k i l l in g  r a t s
1 356-57  AD r e c o r d s  p a y m e n t  of 9d 
m a d e  f o r  c a tc h in g  r a t s  
in s id e  th e  a b b e y .
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To th e  h i s t o r i a n ,  the  B la c k  r a t  i s  in v a r i a b ly  l in k e d  w i th  th e  
s e c o n d  p a n d e m ic  of b u b o n ic  p la g u e  (o f ten  r e f e r r e d  to a s  th e  
‘B la c k  D e a th ')  w h ic h  s w e p t  a c r o s s  E u r o p e  d u r in g  th e  f o u r t e e n th  
c e n t u r y  A D . A s  sh o w n  b y  th e  c o n t e m p o r a r y  d o c u m e n ts  d e s c r i b e d  
a b o v e  (1, 2 & 3), a  p o p u la t io n  of B la c k  r a t s  w a s  a l r e a d y  
e s t a b l i s h e d  in  E n g la n d  a t  th i s  t i m e ,  a n d  th e  p la g u e  w a s  t h e r e f o r e  
a b le  to  s p r e a d  r a p id ly  fo l lo w in g  th e  m in g l in g  of new ly  a r r i v e d  
in d iv id u a l s  c a r r y i n g  in fe c te d  f l e a s .  In  J u n e  1348 th e  in h a b i ta n t s  
o f  M e lc o m b e  R e g i s ,  D o r s e t  w e r e  th e  f i r s t  p e o p le  in  B r i t a i n  to 
e x p e r i e n c e  th e  t e r r i b l e  e f f e c t s  of b u b o n ic  p la g u e ,  an d  by N o v e m b e r  
1348 i t  h a d  r e a c h e d  L o n d o n  ( Z i e g l e r ,  1975). U n lik e  th e  h a r d i e r  
B r o w n  r a t ,  w h ic h  is  fo u n d  in  h e d g e r o w  a n d  b a r n ,  w e  w e l l  a s  h o u s e  
a n d  s e w e r ,  th e  B la c k  r a t  i s  n o t  s u i t e d  to  th e  o u td o o r  e n v i r o n m e n t ,  
a n d  t h e r e f o r e  s e e k s  th e  w a r m t h  a n d  s h e l t e r  a f fo rd e d  b y  b u i ld in g s  
o c c u p ie d  by  m a n .  H u m a n s  a n d  B la c k  r a t s  th u s  l iv e d  in  c l o s e  
p r o x i m i t y  in  th e  m id d le  a g e s ,  a n d  c o n d i t io n s  w e r e  t h e r e f o r e  a t  an  
o p t im u m  f o r  th e  r a p i d  t r a n s m i s s i o n  of th e  p la g u e ,  e s p e c i a l l y  in  
th e  c r a m p e d  c o n f in e s  o f  th e  t e n a m e n t  b u i ld in g s  in  th e  to w n s  and 
c i t i e s .  L a n g e r  (1964) h a s  e s t i m a t e d  th a t  th e  p o p u la t io n  o f  E n g la n d  
f e l l  f r o m  a b o u t  3. 8 m i l l i o n  to  2 .1  m i l l i o n  in  th e  p e r io d  f r o m  1348 
to  1351 A D . T h e  d e s t r u c t i o n  w r o u g h t  b y  th e  p la g u e  on th e  p o p u la t io n  
h a d  s e r i o u s  r e p e r c u s s i o n s  on th e  s o c i a l  a n d  e c o n o m ic  l i f e  o f  th is  
c o u n t r y ,  an d  th e  B la c k  D e a th  is  o f te n  c i t e d  a s  b e in g  th e  c a u s e  of the  
p h e n o m e n o n  of the  ' d e s e r t e d  m e d ie v a l  v i l l a g e ' .
R a t tu s  r a t t u s  w a s  th e  o n ly  s p e c i e s  o f  r a t  to  b e  found in B r i t a i n  
th r o u g h o u t  t h e  h ig h  an d  l a t e  m id d le  a g e s ,  a n d  e a r l y  m o d e r n  p e r io d .
In  th e  1720 ' s ,  th e  B r o W n  r a t  (R a t tu s  n o r v é g i e n s ) a r r i v e d ,  and  
b e c a u s e  th i s  a n i m a l  is  m o r e  a g g r e s s i v e  a n d  h a r d i e r  th a n  th e  B la c k  
r a t  ( F i t t e r ,  1959, p . 113) it w a s  a b le  to  d r i v e  ou t the  l a t t e r  f r o m  
a l m o s t  a l l  l o c a l i t i e s .  T o d a y ,  th e  B la c k  r a t  is  found  on ly  in  w a r e h o u s e s  
a n d  d e r e l i c t  b u i ld in g s  s i t u a t e d  c lo s e  to d o c k s .  F r o m  the  r e s u l t s  
o f  th e  tw o s u r v e y s  on th e  d i s t r i b u t io n  a n d  s t a tu s  of the  B la c k  r a t  in
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B r i t a i n ,  c o n d u c te d  in 1957 and  1961 by  B e n t le y  (1959, 1964), i t  
i s  p r e d i c t e d  th a t  th e  n u m b e r s  of th i s  a n im a l  w i l l  c o n t in u e  to  
d e c l i n e ,  an d  th a t  th e  o n ly  p l a c e s  w h e r e  i t  i s  e x p e c te d  to  s u r v i v e  
a r e  in th e  c o m m e r c i a l  q u a r t e r s  a d j a c e n t  to  th e  docks  in  L o n d o n ,  
B r i s t o l  a n d  L iv e r p o o l .
(7) H E D G E H O G  E r i n a c e u s  e u r o p a e u s
T h e  h e d g e h o g  is  r e p r e s e n t e d  by  tw o b o n e s  f r o m  the  d o c k  b a s i n  
d u m p ,  a  m a n d ib le  ( s p e c im e n  7 6, 6014, d e p o s i t  88) an d  a  h u m e r u s  
( s p e c i m e n  76, 6015, d e p o s i t  89).
(8) HOUSE MOUSE Mus musculus
P a r t s  o f  th e  a r t i c u l a t e d  s k e le to n  ( l i s t e d  b e low ) of a  House mouse 
( s p e c i m e n  7 6. 6016) w e r e  r e c o v e r e d  f r o m  the  dock  b a s i n  d u m p  
( d e p o s i t  88).
P a r t s  o f  th e  s k e le to n  f o u n d : -
m a x i l l a  1
p e lv ic  g i r d l e  1
f e m u r  2
v e r t e b r a  10
U s in g  th e  c r i t e r i a  d e s c r i b e d  by  L a w r e n c e  &: B ro w n  (1973, p . 196-198) 
a n d  b y  c o m p a r i s o n  w i th  th e  p e lv e s  o f  k n o w n  s e x  a t  the  B M (N H ), th e  
p e lv ic  g i r d l e  w a s  id e n t i f i e d  a s  th a t  of a  f e m a le .
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HUM AN:
S ix  b o n e  e l e m e n t s  of h u m a n  w e r e  found , t h e s e  b e in g : -
BM (NH ) D e p o s i t  D a te  D e s c r i p t i o n
R e g .  No.
7 6, 6553 c a s t l e  p i t s  c .1 5 2 0  AD c la v i c le  *
(1 & 23)
76 , 6551 c e s s  p i t  14th c e n t .  AD h u m e r u s  f r o m  a
(97) f u l l - t e r m  f o e tu s  o r
n e o n a te  *
76 . 6552 d o c k  b a s i n  (100) c .  1499-1500 AD to o th
7 6 .6 5 6 7  " " " " ” to o th
7 6. 6554 s e c o n d a r y  d u m p  m o s t l y  c .  13th u ln a  f r o m  a  y o ung
(5122) c e n t .  AD a d u l t  *
76 . 6573 ” " ” " m a n d ib le
(5040)
^ I d e n t i f i e d  b y  M is s  R . P o w e r s ,  D ep t.  P a la e o n to lo g y ,  B M (N H ).
R e f u s e  f r o m  d e p o s i t s  n u m b e r e d  in  th e  5000 s e r i e s  r e p r e s e n t s  
j n a t e r i a l  w h ic h  h a s  b e e n  dug u p  e l s e w h e r e  in  th e  c i ty  in  th e  t h i r t e e n t h  
c e n t u r y  A D  a n d  d u m p e d  on th e  B a y n a r d ' s  C a s t l e  s i t e ,  a n d  i t  is  
t h e r e f o r e  l i k e ly  th a t  th e  u ln a  a n d  m a n d ib le  fo u n d  in  tw o o f t h e s e  
d e p o s i t s  ( d e p o s i t s  5122 & 5040) c a m e  o r ig i n a l ly  f r o m  c e m e t e r i e s  
in th e  c i ty .  T h e  o r ig i n  o f  th e  o th e r  s p e c i m e n s ,  f r o m  th e  c a s t l e  
p i t s ,  c e s s  p i t  a n d  d o c k  b a s i n  i s  u n c e r t a i n .
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F i g u r e  23: .R a t  s k u l l s .
R a t  s k u l l s  ( d o r s a l  v iew ): B ro w n  r a t  R a t tu s  n o r v é g ie n s  (top);
s p e c im e n  76. 6003 f r o m  B a y n a r d ' s  
C a s t l e  ( c e n t r e ) ;  B la c k  r a t  
R a t tu s  r a t t u s  (bo ttom )
T h e  s k u l l  f r o m  B a y n a r d ' s  C a s t l e  e x h ib i t s  the  s t r o n g ly ,  o u tw a r d  
c u r v in g  p a r i e t a l  r i d g e s  of th e  c r a n i u m  w h ic h  a r e  d ia g n o s t i c  of 
th e  B la c k  r a t .  In  th e  B ro w n  r a t ,  th e  l a t e r a l  e d g e s  of th e  b r a i n - c a s e  
a r e ,  by  c o m p a r i s o n ,  s t r a i g h t  and  p a r a l l e l .
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3, 3 B u tc h e r y
M any  o f  th e  b o n e s  e x a m in e d  h a d  e i t h e r  ch o p  o r  k n ife  m a r k s  on  th e m ,  
sh o w in g  e v id e n c e  of b u tc h e r y .  F i g u r e s  24 a n d  25 show  th e  p o s i t io n s  
o f  m a r k s  m a d e  b y  c h o p p e r s  a n d  c l e a v e r s  on  th e  s k u l l  a n d  l im b  b o n e s  
of c a t t l e ,  s h e e p ,  p ig ,  r a b b i t ,  a n d  R e d  a n d  F a l lo w  d e e r .
T h e  e v id e n c e  f r o m  th e  s k e l e t a l  m a t e r i a l  i n d ic a te s  th a t  th e  b u t c h e r  in  
th e  l a t e  m e d ie v a l  p e r i o d  u s e d  on ly  a n  a x e ,  c l e a v e r ,  c h o p p e r ,  a n d  
b o n in g  k n ife  in  h is  w o r k ,  u n l ik e  th e  m o d e r n  b u t c h e r  w ho  f r e q u e n t ly  
e m p lo y s  a  s aw  to  c u t  up  jo in t s  of m e a t  ( s e e  R ix s o n ,  197 6a , 1976b); 
th e  o n ly  b o n e s  w i th  e v id e n c e  of s aw in g  a r e  th e  d i s c a r d e d  w a s t e  f r o m  
b o n e - w o r k in g  ( s e c t io n  3 ,4 ,  b e lo w ).  T he  m o d e r n  a p p l i c a t io n  o f  the  
s a w  in p l a c e  o f  th e  c h o p p e r  d u r in g  th e  o p e r a t i o n  o f  d i s jo in t in g ,  a l lo w s  
g r e a t e r  p r e c i s i o n  an d  c l e a n e r  c u t t in g  of th e  m e a t ,  w i th o u t  s p l i n t e r i n g  
th e  b o n e .  T h e  o b se r v a tio n  th a t  the  saw  w a s  n o t  c o m m o n ly  u s e d  in  
b u t c h e r y  in  th e  l a t e  f i f t e e n th  c e n tu r y  AD is  v e r i f i e d  b y  th e  n o t i c e a b le  
a b s e n c e  o f  th i s  to o l  f r o m  th e  t h r e e  c o n t e m p o r a r y  e n g r a v in g s  t h a t  a r e  
knoiÂn  f r o m  N h 'r n b e r g  ( r e p r i n t e d  in  von  T r e u e  e t  a l . 1965, P l a t e s  96,
127 & 172) w h ic h  d e p ic t  b u t c h e r s  a t  w o r k  in t h e i r  s h o p s .
T h e  p r e s e n c e  o f  s k u l l  f r a g m e n t s ,  m a n d i b l e s ,  m e ta p o d ia l  b o n e s ,  
p h a la n g e s  a n d  h o o f  c o r e s  of c a t t l e ,  s h e e p  a n d  p ig  ( T a b le s  4 ,  7 & 15) 
in th e  d u m p s  o f r u b b i s h  on th e  s i t e  in d ica te  t h a t  d o m e s t i c  l i v e s t o c k  w e r e  
s l a u g h t e r e d  an d  b u t c h e r e d  in  th e  c i ty .  T h e  h e a d  a n d  e x t r e m i t i e s  o f  
th e  f o r e  a n d  h in d  l im b s  a r e  r e m o v e d  d u r in g  th e  d r e s s i n g  d ow n  of a  
c a r c a s s  a n d  w ould  n o t  h a v e  b e e n  p r e s e n t  If  th e  b u tc h e r y  had  b e e n  
c a r r i e d  o u t  e l s e w h e r e .  C a t t l e ,  s h e e p  a n d  p ig s  w o u ld  h a v e  b e e n  
b r o u g h t  ’on th e  h o o f ’ in to  th e  c i ty  to e i t h e r  th e  m e a t  m a r k e t  a t  
E a s t c h e a p  ( a s  d e p ic t e d  by  a  c o n t e m p o r a r y  w o o d c u t  b y  H u g h  A l le y ,  
s e e  H u r s t f i e l d ,  1964, P l a t e  9 a ) 'o r  S t. N ic h o la s  S h a m b le s  ( in  th e  
c e n t r e  o f  w h a t  i s  now  N e w g a te  S t r e e t ) ,  and in  s p i te  o f  a n  ord in an ce  
r e p e a t e d l y  i s s u e d  by  th e  K in g  a n d  P a r l i a m e n t  w h ic h  f o r b a d e  th e  
s l a u g h t e r i n g  o f  b e a s t s  w i th in  the  c i ty  w a l l s  ( s e e  S a b in e ,  1933; M e y e r s ,
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1969, p .  1102), th e  b u t c h e r s  of L o n d o n  c a r r i e d  o u t the  b u s i n e s s  
o f  k i l l i n g  a n d  b u t c h e r in g  a n im a l s  e i t h e r  in  y a r d s  s i t u a t e d  b e h in d  
t h e i r  s h o p s ,  o r  in th e  s t r e e t  i t s e l f ,  to  th e  g r e a t  a n n o y a n c e  o f  the  
o t h e r  in h a b i ta n t s  ( P e n d r i l l ,  1925, p .  103-104; J o n e s ,  1976, p . 77).
T h e  s e q u e n c e  o f b u tc h e r y  in  the  l a t e  m e d ie v a l  and  e a r l y  T u d o r  
p e r i o d s  h a s  b e e n  r e c o n s t r u c t e d ,  a n d  is  d e s c r i b e d  h e r e :  -
ClALlTTriuIC:
1. S la u g h te r
P o l e - a x i n g  w a s  the  m o s t  c o m m o n  m e th o d  o f s l a u g h t e r ,  a s  
i l l u s t r a t e d  b y  two c o n t e m p o r a r y  w o o d c u ts  f r o m  N ü r n b e r g  
( r e p r i n t e d  in  von  T r e u e  e t  a l , 1965, P l a t e s  225 & 239). F r o m  
th e  w a y  in  w h ic h  th e  b u t c h e r s  in  th e  e n g r a v in g s  a p p e a r  to  be  
h o ld in g  t h e i r  a x e s ,  i t  w a s  th e  b a c k  o f th e  a x e  h e a d  w h ic h  w a s  
u s e d  to  d e l i v e r  th e  b low  on th e  f o r e h e a d .  T h e  s tu n n e d  b e a s t  
w o u ld  th e n  b e  f in i s h e d  o ff  by  b e in g  b le d .
U n f o r tu n a te ly  a l l  th e  s k u l l s  of c a t t l e  f r o m  B a y n a r d ’s C a s t l e  
a r e  in c o m p le te ,  a n d  i t  is  t h e r e f o r e  n o t  p o s s ib l e  to d e t e r m i n e  
th e  m e th o d  o f  s l a u g h t e r .  I h a v e ,  h o w e v e r ,  r e c e n t l y  (1977) 
e x a m i n e d  c o m p le te  s p e c im e n s  of c a t t l e  s k u l l s  fo u n d  e l s e w h e r e  
in  th e  c i ty  (G. P . O .  s i t e ,  N e w g a te  S t r e e t ,  e x c a v a t io n  s t i l l  In 
p r o g r e s s )  w i th  f r o n t a l  b o n e s  th a t  h a v e  b e e n  s m a s h e d  b y  a  
p o l e - a x e ,  a n d  w h ic h  p r o v id e  c o n f o r m a t io n  th a t  b u t c h e r s  in 
L o n d o n  k i l l e d  t h e i r  a n i m a l s  in  the  m a n n e r  d e s c r i b e d  h e r e .
2 . D r e s s i n g  dow n th e  c a r c a s s  ( p r i m a r y  b u tc h e r y )
A f t e r  s l a u g h t e r ,  th e  h o r n s  w e r e  r e m o v e d ,  e a c h  of t h e m  b e in g  
s t r u c k - o f f  c lo s e  to  th e  s k u l l  by  a  b lo w  d e l iv e r e d  f r o m  a  lo n g  
h a n d le d ,  I r o n  c l e a v e r .  R i x s o n  (1977, p e r  s .  c o m m .  ) b e l i e v e s  
t h a t  th i s  o p e r a t io n  w o u ld  h a v e  b e e n  c a r r i e d  ou t  w i th  th e  h e a d  
l a i d  on  th e  g ro u n d  b u t  s t i l l  a t t a c h e d  to  th e  body , th i s  p o s i t io n  
a l lo w in g  a  m a s s i v e ,  d o w n w a r d - d i r e c t e d  b low  d e l i v e r e d  to  th e  
b a c k  o f  th e  s k u l l .  E v e n  u s in g  th i s  a p p r o a c h ,  i t  w a s  o c c a s i o n a l l y
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n e c e s s a r y  f o r  th e  b u t c h e r  to  m a k e  tw o  or m o r e  s t r i k e s  b e f o r e  
th e  c o r e  w a s  s e v e r e d  f r o m  th e  h e a d .  T he  h o r n s  w o u ld  b e  s e n t  
to  th e  w o r k s h o p  o f  a  h o r n - w o r k e r ,  w h e r e  th e  s h e a th s  w e r e  
r e m o v e d  f r o m  the  c o r e s  by  so ak in g  in  b o i l in g  w a t e r  a n d  p u l l in g  
( s e c t i o n  3 . 4 ,  b e lo w ).
N e x t  th e  c a r c a s s  w a s  s k in n e d ,  a n d  e v i s c e r a t e d .  T h e  hid e of 
c a t t l e  w a s  h ig h ly  v a lu e d ,  a n d  w a s  u s e d  in  the  m a n u f a c t u r e  of 
l e a t h e r  j e r k i n s ,  s h o e s  a n d  s h e a th s  f o r  d a g g e r s ,  a s  w e l l  a s  in 
b o o k b in d in g .
E v id e n c e  of sk in n in g  on th e  b o n e s  o f  c a t t l e  f r o m  B a y n a r d ’s 
C a s t l e  i s  p r o v id e d  b y  k n ife  m a r k s  a r o u n d  the p r o x i m a l  e p ip h y s i s  
o f  m e ta p o d ia l  b o n e s  f r o m  th e  c a s t l e  p i t s  ( d e p o s i t s  1 &: 23);
D e p o s i t B o n e S ize  of I
1 m e t a c a r p a l  b o n e 74
23 m e t a c a r p a l  b one 118
1 m e t a t a r s a l  b o n e 29
23 m e t a t a r s a l  b one 24
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F o l lo w in g  s k in n in g ,  th e  h e a d  a n d  e x t r e m i t i e s  of the  f o r e  an d  h in d  
l i m b s  w e r e  r e m o v e d .  T h e  c a r c a s s  w a s  th e n  d iv id e d  In to  two 
’s i d e s ’, a s  sh o w n  b y  th e  p r e s e n c e  a t  B a y n a r d ’s C a s t l e  o f  l a r g e  
n u m b e r s  of v e r t e b r a e  t h a t  h a v e  b e e n  c h o p p e d  In h a l f  a lo n g  th e  
m e d i a l  a x i s  ( ï. e .  In th e  s a g i t t a l  p la n e ) .  F r o m  th e  d i r e c t i o n  of 
th e  c h o p  m a r k s ,  i t  i s  s e e n  t h a t  th i s  d iv i s io n  w a s  m a d e  w h i l s t  the  
c a r c a s s  w a s  h o is te d  off th e  g ro u n d  by  f l e s h - h o o k s  a t t a c h e d  to  
th e  h in d  l e g s .  To s p l i t  th e  a n im a l ,  the b u tc h e r  w o u ld  h a v e  f i r s t  
c u t  th r o u g h  th e  p u b ic  s y m p h y s i s  an d  th e n  c o n t in u e d  d o w n w a rd s ,  
c h o p p in g  th e  v e r t e b r a l  c o lu m n  dow n th e  c e n t r e .  T o d a y ,  th is  
o p e r a t i o n  h a s  b e e n  m a d e  e a s i e r  by  a p p l ic a t io n  o f  th e  p o w e r - s a w .
3. D is jo in t in g  ( s e c o n d a r y  b u tc h e r y )
T h e  m a j o r i t y  o f  s p e c im e n s  of lo n g  b o n e s  f r o m  a l l  d e p o s i t s  h a v e  
s e v e r a l  c h o p  m a r k s  (w ith  s p l i n t e r e d  ends) on th e m ,  a n d  i t  w o u ld  
a p p e a r  t h e r e f o r e  t h a t  th e  jo in t s  o f  m e a t  h a d  b e e n  c r u d e ly  ’hacked- 
o f f ’ th e  c a r c a s s .  I t  is  in  th i s  r e s p e c t  t h a t  m e d ie v a l  a n d  m o d e r n
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t e c h n iq u e s  o f  b u t c h e r y  d i f f e r .  F o r  e x a m p le ,  in  s e p a r a t i o n  o f  
th e  h u m e r u s  (c lo d  bone) f r o m  the  s c a p u la ,  th e  m e d i e v a l  b u t c h e r  
a p p a r e n t l y  f a v o u r e d  'hack ing*  th ro u g h  th e  h e a d  o f  th e  h u m e r u s  
w i th  a  h e a v y  c h o p p e r  ( s e e  F i g u r e  24), w h i l s t  th e  b u t c h e r  of 
to d a y  u s e s  a  k n ife  to  c u t  th e  l i g a m e n t s  jo in in g  t h e s e  tw o  b o n e s ,  
a s  d e s c r i b e d  b y  R ix s o n  (197 6a , p . 7).
O n ly  a  v e r y  few  of the  b o n e s  w i th  chop  m a r k s  c a n  b e  a s c r i b e d  
to  kn o w n  jo in t s  o f  m e a t .  I n c lu d e d  a m o n g  th o s e  th a t  c a n  b e  
id e n t i f i e d  a r e  l a r g e  n u m b e r s  of th e  m id d le  s e g m e n t s  o f  r i b  
b o n e s  c h o p p e d  th r o u g h  a t  b o th  e n d s ,  w h ic h  r e s e m b l e  t h o s e  of 
th e  m o d e r n  c u t  o f  m e a t  r e f e r r e d  to  a s  'w h o le  to p  r i b s '  (R ix s o n ,  
1976a , p .  11).
4 . S p l i t t in g  a n d  c r a c k in g  o p en  b o n e s  in  o r d e r  to e x t r a c t  th e  m a r r o w  
( t e r t i a r y  b u tc h e r y )
L a r g e  q u a n t i t i e s  o f  f r a g m e n t s  f r o m  th e  s h a f t s  o f  lo n g  b o n e s  
e x h ib i t  s p i r a l  f r a c t u r e s  ( s e e  B o n n ic h s e n ,  1973) a n d  s t r a i g h t - e d g e d  
b r e a k s .  T h e s e  a r e  th e  d e b r i s  f r o m  th e  s m a s h in g  o f 'm a r r o w  b o n e s '  
( h u m e r i ,  f e m o r a  & t ib ia e  e t c . ) .  In  T u d o r ,  a s  in  l a t e r  t i m e s ,  
m a r r o w  w a s  h ig h ly  e s t e e m e d  and  w a s  u s e d  to m a k e  b r o t h  a n d  
p o t t a g e ,  a d d e d  to  p i e s ,  o r  e a te n  a lo n e  (W ilso n , 1976, p .  8 3 -8 4 )y
S H E E P  :
T h e  s e q u e n c e  o f  b u t c h e r y  of s h e e p  fo l lo w s  th a t  f o r  c a t t l e ,  b u t  d i f f e r s  
in  th e  m e th o d  e m p lo y e d  in  d i s jo in t in g  ( s t a g e  3, s e c o n d a r y  b u tc h e r y ) ,  
w h e r e ,  i n s t e a d  o f  th e  jo in t s  o f  m e a t  b e in g  c r u d e ly  ' h a c k e d - o f f  th e  
c a r c a s s  by  r e p e a t e d  b lo w s  of a  c h o p p e r ,  th e y  w e r e  r e m o v e d  w ith  
g r e a t e r  p r e c i s i o n  (a s  sh o w n  by  th e  p r e s e n c e  on  e a c h  b o n e  o f  a  s in g le  
w e l l - d e f i n e d  chop  m a r k ,  F i g u r e  24).
T h e r e  i s  a  s t r i k i n g  s i m i l a r i t y  b e tw e e n  th e  l im b  b o n e s  f r o m  B a y n a r d ' s  
C a s t l e  a n d  th o s e  f r o m  m o d e r n  jo in t s  of m e a t  ( F i g u r e  26); th e  c u ts  
o f  m e a t  s o ld  in  th e  m e d ie v a l  m e a t  m a r k e t  w o u ld  h a v e  r e s e m b l e d  th o s e  
c o m m o n ly  s e e n  in  b u t c h e r s '  sh o p s  to d a y .  F r o m  th is  i t  Is  s e e n  th a t  th e  
s ty le  o f  c u t t in g - u p  a  s h e e p  c a r c a s s  i s  t r a d i t i o n a l ,  an d  c a n  b e  t r a c e d  
b a c k  a t  l e a s t  to  th e  l a t e  m id d le  a g e s .
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M any  of th e  s k u l l s  of s h e e p  f r o m  B a y n a r d ' s  C a s t l e  ( l i s t e d  b e lo w ) a r e
q)_lit in  h a l f  a lo n g  th e  m e d ia l  a x i s  (i. e. in  th e  s a g i t t a l  p la n e ) .  B y 
ch o p p in g  th e  s k u l l  in h a l f ,  th e  c r a n i a l  c a v i ty  w a s  o p e n ed  f o r  e x t r a c t i o n  
of th e  b r a i n .
S h e e p  s k u l l s :
D e p o s i t  D a te  N o . s p e c im e n s  N o .  s p l i t  in
m e d ia n  p la n e
c a s t l e  p i t s
1 & 23 . c .lSZ O jA D  26 17
d o c k  b a s i n
100 c. 1499-1500 AD 30 15
c i ty  d e b r i s
250 m i d  14th c e n t .  AD 4 4
s e c o n d a r y  d u m p s  
5000 m o s t l y  c .  13th c e n t .  A D  6 4
E v id e n c e  o f  s k in n in g  is  p r o v id e d  b y  m a r k s  m a d e  b y  a  k n i fe  on  th e
a n t e r i o r  s u r f a c e  o f the  s h a f t  o f th e  r a d i u s .  A l th o u g h  p a p e r  h a d ,  by
th e  f i f t e e n th  c e n tu r y ,  b e c o m e  th e  s t a n d a r d  m a t e r i a l  u s e d  f o r  d o c u m e n ts ,
p a r c h m e n t ,  p r e p a r e d  f r o m  th e  s k in s  of s h e e p  an d  g o a ts ,  w a s  s t i l l  u s e d
f o r  th e  m o r e  i m p o r t a n t  r e c o r d s  ( s e e  H e c t o r ,  1958, p .  15).
P IG :
T h e  s e q u e n c e  o f  b u t c h e r y  o f  p ig  follow 's t h a t  d e s c r i b e d  f o r  c a t t l e ,  
e x c e p t  th a t  th e  h e a d  a n d  e x t r e m i t i e s  o f  th e  f o r e  a n d  h in d  l i m b s  w e r e  
o c c a s io n a l l y  r e m o v e d  d u r in g  d i s jo in t in g  ( s ta g e  3), i n s t e a d  o f  d u r in g  
th e  d r e s s i n g  down o f  th e  c a r c a s s  ( s t a g e  2). W hen  t h i s  p r a c t i c e  w a s  
a d o p te d ,  th e  c a r c a s s ,  w i th  th e  h e a d  s t i l l  a t t a c h e d ,  w a s  h o i s t e d  off «
th e  g r o u n d  by  f l e s h - h o o k s  s u n k  in to  th e  h in d  l e g s ,  a n d  u s i n g  a  c h o p p e r  
th e  b u t c h e r  w o u ld  chop  dow n th e  c e n t r e  o f  th e  v e r t e b r a l  c o lu m n ,  
c o n t in u in g  dow n th ro u g h  th e  h e a d ,  a s  is  d o n e  a t  th e  p r e s e n t  d ay  
( R ix s o n ,  197 6b, p .  6 -7 ) .  Tw o p ig  s k u l l s  f r o m  d e p o s i t  23 ( s p e c im e n s  
7 5 .1 0 3 3 2  & 75 .10333) h a v e  b e e n  c le a v e d  in  h a l f  In th i s  w a y .  A l t e r n a t iv e ly ,  
th e  w h o le  h e a d  w a s  r e m o v e d  b e f o r e  d iv id in g  th e  c a r c a s s  in to  two 
h a l v e s ,  a s  sh o w n  b y  a  c o m p le te  s k u l l  f r o m  d e p o s i t  100 ( s p e c im e n  
7 5 .1 0 6 1 1 ) .  T h i s  p r a c t i c e  is  i l l u s t r a t e d  by  a n  e n g ra v in g  of th e  l a t e  
f i f t e e n th  c e n tu r y  A D  f r o m  N ü r n b e r g  ( s e e  v o n  T r e u e  e t  a l ,  1965, P l a t e  
127), in w h ic h  a  b u t c h e r  is  s e e n  c u t t in g  off one  o f  th e  h in d  l e g s  o f  a
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c o m p le te  c a r c a s s  of a  p ig  l a id  on a  s la b  o r  c u t t in g  b lo c k ,  th e  
h e a d  is  s t i l l  a t t a c h e d  to  th e  body .
R A B B IT  a n d  D E E R :
T h e r e  w e r e  in s u f f i c i e n t  n u m b e r s  of r a b b i t  a n d  d e e r  b o n e s ,  w i th  
e v id e n c e  o f  c h o p  a n d  k n ife  m a r k s ,  to  e n a b le  th e  s e q u e n c e  of b u t c h e r y  
to b e  r e c o n s t r u c t e d .
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FIG.24
Butche ry ,  position of chop marks on skull and limb bones.
(a)  c a t t l e
( b)  s h e e p
(c) RED DEER & FALLOW DEER
F ig. 25
Butchery, position of chop marks on skull and limb bones,
(A) P I G
(B)  RABBIT
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3. 4 B o n e  and  h o rn  w o rk in g
T h e r e  a r e ,  a s  f a r  a s  I know , no w r i t t e n  d e s c r i p t i o n s  o f  b o n e - w o r k in g  
u n t i l  th e  e ig h te e n th  c e n tu r y  A D , so  in f o r m a t io n  on th i s  s u b j e c t  in the  
e a r l y  T u d o r  p e r io d  c a n  o n ly  c o m e  f r o m  e x a m in a t io n  of m a t e r i a l  
r e c o v e r e d  by  e x c a v a t io n .  O b je c t s  m a d e  of b o n e  w e r e  fo und  in th e  
r e f u s e  a t  B a y n a r d ' s  C a s t l e ,  a n d  in c lu d e  h a n d le s  f o r  k n iv e s ,  g a m in g  
c o u n t e r s ,  d ic e ,  c o m b s  a n d  b o d k in s .  A lth o u g h  th e s e  i t e m s  a r e  
p l e a s in g  to  e x a m in e ,  it  is  th e  p i e c e s  of b o n e  a n d  h o r n  id e n t i f i e d  a s  th e  
d i s c a r d e d  w a s t e  f r o m  th e  w o r k s h o p s  o f  b o n e - w o r k e r s  th a t  p ro v id e  
n e a r l y  a l l  th e  d e t a i l s  r e l a t i n g  to  th e  t e c h n iq u e s  of h o r n  an d  b o n e  
w o r k in g ,  t h i s  e v id e n c e  b e in g  d i s c u s s e d  h e r e .
H o rn  c o r e s  of c a t t l e ,  s h e e p  and  g o a t
(1) C a t t l e
M a r k s  le f t  by  c h o p p e r s  an d  s a w s  on th e  h o r n  c o r e s  in d ic a te  
th a t  h o r n s  w e r e  'h a c k e d  o f f  th e  s k u l l  an d  th e n  c u t  u p  in to  s e c t i o n s  
( r in g s )  b e f o r e  r e m o v a l  of th e  h o r n  s h e a th  f r o m  th e  bo n y  c o r e  b y  
s o a k in g  and  p u l l in g .  F u r t h e r  e v id e n c e  of t h i s  p r a c t i c e  is  p r o v id e d  
b y  s e v e n  r i n g s  of h o r n  s h e a th  ( s p e c im e n s  76 . 6199, 6200, 6 201 , 6202, 
6204, 6205 , 6491) r e c o v e r e d  f r o m  th e  d o ck  b a s i n  d u m p  ( d e p o s i t s  
88 and  100), th e  r i n g s  r a n g in g  in w id th  f r o m  17. 5 to  68. 5 m m .  R in g s  
o f  h o r n  w e r e  u s e d  in th e  m a n u f a c t u r e  o f  m a n y  o b je c t s ,  in c lu d in g  
in k - w e l l s  ( s e e  M e d ie v a l  C a ta lo g u e ,  M u s e u m  of L o n d o n , 1940 r e p r i n t e d  
1975, p . 292) an d  d r in k in g  c u p s .  To p r o d u c e  th in  t r a n s p a r e n t  s h e e t s  
s u i t a b le  f o r  g la z in g  l a n t e r n s ,  r in g s  of h o r n  w e r e  s o f te n e d  b y  h e a t in g ,  
p u l le d  o p e n  a n d  th e n  p r e s s e d  f l a t ,  f o r  a  m o r e  d e t a i l e d  a c c o u n t  o f  the  
p r o c e s s  r e f e r e n c e  c a n  b e  m a d e  to F i s h e r  (1936, p. 2).
T h r e e  h o r n  c o r e s  ( s p e c im e n s  75 . 8295, 8296 , 8307) a r e  s a w n  th r o u g h  
a t  th e  b a s e  in d ic a t in g  th a t  th e  h o r n  h a d  b e e n  r e m o v e d  w h o le ,  a n d  had  
n o t  b e e n  s aw n  up  in to  s e g m e n t s .  C o m p le te  h o r n s  w e r e  u s e d  to  m a k e
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s u c h  i t e m s  a s  d re n c h in g  h o r n s  fo r  a d m i n i s t r a t i n g  d r a u g h t s  o f  
m e d ic in e  to l i v e s to c k  (V in c e ,  1974, p . 18), p o w d e r  h o r n s  a n d  h u n ting  
h o r n s  e tc .
(2) S h e e p
T h e  c o r e s  of s h e e p  h a v e  b e e n  ch o p p ed  h a l f  w a y  t h r o u g h  th e  
b a s e  an d  th e n  b r o k e n  off th e  s k u l l  ( F i g u r e  27, to p  ro w ) .  T h e r e  is  
no  e v id e n c e  to  show  th a t  th e  h o r n  h ad  b e e n  saw n  up  in to  s e c t i o n s ,  
th e  w h o le  s h e a th  w a s  p u l le d  off th e  c o r e .
(3) G o a t
T h e  h o r n s  w e r e  r e m o v e d  by  a  b low  d e l i v e r e d  b y  a  c h o p p e r ,  
an d  th e y  w e r e  s u b s e q u e n t ly  saw n  in to  s e c t i o n s .  A  n u m b e r  o f  c o r e s  
w i th  e v id e n c e  o f  th i s  t r e a t m e n t  a r e  show n in F i g u r e  27 , b o t to m  ro w .
A n t l e r s  of R e d  d e e r .  F a l lo w  d e e r  an d  E lk
T h e r e  a r e  a  n u m b e r  of saw n  s e g m e n t s  o f  a n t l e r s  of R e d  d e e r  
a n d  F a l lo w  d e e r ,  a s  w e l l  a s  one  p i e c e  ( F i g u r e  28, s p e c i m e n  76 . 6436) 
id e n t i f i e d  a s  th a t  of i m p o r t e d  E lk  ( s e c t io n  3 . 2 ,  a b o v e) .  I t  is  n o t  
p o s s i b l e  to d e t e r m i n e  th e  n a t u r e  of th e  f in i s h e d  p r o d u c t  f r o m  th e s e  
s p e c i m e n s ,  b u t  s e c t io n s  o f  t in e s  an d  b e a m  o f R e d  an d  F a l lo w  d e e r  
a n t l e r  a r e  know n to  h a v e  b e e n  c o m m o n ly  c a r v e d  in to  h a n d le s  f o r  
k n iv e s ,
M e ta p o d ia l  b o n e s  o f  c a t t l e
M e ta p o d ia  w i th  e v id e n c e  bf b o n e - w o r k in g  w e r e  r e c o v e r e d  f r o m  
th e  d ock  b a s i n  d u m p  ( d e p o s i t s  88, 89 a n d  100) a n d  th e  c a s t l e  p i t s  
( d e p o s i t s  1 & 23). Tw o d i s t i n c t  ty p e s  o f  w o rk in g  a r e  r e c o g n i s e d : -
T y p e  1 R e m o v a l  o f  th e  s h a f t  a f t e r  s a w in g  th r o u g h  th e  p r o x i m a l  and  
d i s t a l  ends  of th e  b o n e
A p a r t  f r o m  s ix  s p e c i m e n s  (Reg. N o s .  75 . 8860 to  7 5 .  8865) f r o m
d e p o s i t  1, a l l  th e  m e ta p o d ia  sho w in g  e v id e n c e  of th is  ty p e  o f  w o rk in g
c o m e  f r o m  th e  d ock  b a s in  d u m p , w h e r e  o v e r  h a l f  of th e  m e t a c a r p a l
1 4 3
a n d  m e t a t a r s a l  b o n e s  (196 ou t of 334) a r e  r e p r e s e n t e d  b y  saw n  
p r o x i m a l  a n d  d i s t a l  e n d s .  M e a s u r e m e n t  of th e  p r o x im a l  a n d  d i s t a l  
e n d s  ( s e e  T a b le  29, be low ) r e v e a l s  th e  p r e c i s i o n  ta k e n  in  c u t t in g  
th r o u g h  th e  b o n e s .  T h e r e  is  l i t t l e  v a r i a t i o n  in  the  d i s t a n c e  b e tw e e n  
th e  a r t i c u l a r  en d  an d  th e  p o in t  of s aw in g ,  w i th  the  o b s e r v e d  v a lu e s  
f a l l in g  c lo s e  to th e  m e a n  v a lu e  of e a c h  g r o u p : -
T a b le  29: B o n e  w o rk in g .  C a t t le  m e ta p o d ia l  b o n e s .  L e n g th  (m m ) 
f r o m  a r t i c u l a r  s u r f a c e  to  p o in t  of saw ing .
M e t a c a r p a l  b o n e
I. P r o x i m a l  end  an d  p a r t  o f  s h a f t
0 -5
6-10
1 1 -1 5
16-20
2 1 -2 5  XX 2
2 6 -3 0  x x x x x x x x x x x x x x x x x x x x x x  2 2 
3 1 -3 5  xx icxxxxxxxxxxxxxxxxx  2 0
3 6 -4 0  x x x x x  5
4 1 -4 5  
4 6 -5 0
II . D i s t a l  end  a n d  p a r t  o f s h a f t
N o. s p e c im e n s  49
M ea n  3 0 .8
S ta n d a r d  d e v ia t io n  3 .4 3
S ta n d a r d  e r r o r  of th e  m e a n  0 .4 9  
D i s t r i b u t io n  s y m m e t r i c a l
0 -5
6 -1 0
1 1-15
1 6-20
2 1 -2 5
2 6 -3 0
3 1 -3 5
3 6 -4 0
4 1 -4 5 x x x x x x x 7
4 6 -5 0 x x x x x x x x x x x x x x x x x x x x 20
5 1 -5 5 x x x x x x x x x x x x x x x x x x x x 20
5 6 -6 0 x x x x x x x x x 9
6 1 -6 5 x x x x 4
6 6 -7 0
7 1 -7 5 X 1
7 6 -8 0
N o, s p e c im e n s  
M ean
S ta n d a r d  d e v ia t io n  
S ta n d a r d  e r r o r  of th e  m e a n  
D i s t r i b u t io n
61
51. 6 
6. 13 
0 .7 9
s y m m e t r i c a l
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T a b le  29 (c o n t in u e d )
M e t a t a r s a l  b o n e
I. P r o x i m a l  e n d  a n d  p a r t  o f  s h a f t
0 -5
6-10
1 1 -1 5
1 6 -2 0
2 1 -2 5  x x x x
2 6 -3 0  x x x x x x x x x x x x x x
3 1 -3 5  x x x x x x x x x x x x x x
3 6 -4 0  x x x x x x x x x x
4 1 -4 5  XXX
4 6 - 5 0
5 1 -5 5
5 6 -6 0
4
14
14
10
3
No. s p e c im e n s  45
M ea n  3 2 ,3
S ta n d a r d  d e v ia t io n  4. 69
S ta n d a r d  e r r o r  of th e  m e a n  0, 69
D is t r i b u t io n  s y m m e t r i c a l
N o . s p e c im e n s  35
M e a n  5 9 .7 5
S ta n d a r d  d e v ia t io n  6. 45
S ta n d a r d  e r r o r  of th e  m e a n  1. 09 
D i s t r i b u t io n  s y m m e t r i c a l
II ,  D i s t a l  end  a n d  p a r t  o f s h a f t
0 -5  
6 -10  
1 1 -1 5  
1 6 -20  
2 1 -2 5  
2 6 -3 0  
3 1 -3 5  
3 6 -4 0  
4 1 -4 5
4 6 -5 0  XX 2
5 1 -5 5  x x x x x x x x  8
5 6 -6 0  XXX3CXXXXX 9
6 1 -6 5  x x x x x x x x x  9
6 6 -7 0  x x x x x x  6
7 1 -7 5  X 1
7 6 -8 0  
8 1 -8 5  
86-90
N o te :  S ix  d i s t a l  e n d s  of i m m a t u r e  a n im a l s  (w ith  th e  e p ip h y s i s  u n fu s e d
a n d  d e ta c h e d )  h a v e  b e e n  o m i t t e d  f r o m  the  t a b le .
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T h e  p o s i t io n  of a  s m a l l  p r o t r u s i o n  of u n s a w n  b o n e  a lo n g  th e  l in e  
o f  s e p a r a t i o n  b e tw e e n  th e  a r t i c u l a r  end  a n d  th e  s h a f t  (w h e re  th e  
s a w in g  s to p p e d  an d  the  end  w a s  ' s n a p p e d  o f f ) ,  a l lo w s  th e  d i r e c t i o n  
o f  s a w in g  to  b e  d e t e r m i n e d : -
T a b le  30: B o n e - w o r k in g .  C a t t le  m e ta p o d ia l  b o n e s .  D i r e c t i o n  of 
s a w in g .
M e t a c a r p a l  bone
I. P r o x i m a l  en d  an d  p a r t  of s h a f t
43 o u t  o f  49 (88%) s a w n  f r o m  a n t e r i o r  s id e
6 " " " (12%) saw n  f r o m  p o s t e r i o r  s id e
II. D i s t a l  end  a n d  p a r t  of s h a f t
60 o u t of 61 (98%) s aw n  f r o m  p o s t e r i o r  s id e
1 " " " ( 2%) s aw n  f r o m  a n t e r i o r  s id e
M e t a t a r s a l  b one
I .  P r o x i m a l  en d  and  p a r t  of s h a f t
17 ou t  o f  45 (38%) s a w n  f r o m  m e d i a l  s id e
9 " " " (20%) s aw n  f r o m  p o s t e r i o r  s id e
9 " " "  (20%) u n k n o w n  (bone  s a w n  c o m p le te ly
th r o u g h
8 " " " (18%) s a w n  f r o m  l a t e r a l  s id e
2 " " " ( 4%) s aw n  f r o m  a n t e r i o r  s id e
II ,  D i s t a l  en d  an d  p a r t  o f s h a f t
30 ou t  o f  35 (86%) saw n  f r o m  p o s t e r i o r  s id e
4  " " " (11%) unkn o w n  (bone  s a w n  c o m p le te ly
th ro u g h )
1 "  " "  ( 3%) s aw n  f r o m  m e d ia l  s id e
F r o m  th e  o b s e r v a t i o n s  s u m m a r i s e d  In T a b le s  29 an d  30, it  Is s e e n  
th a t  th e  b o n e - w o r k e r  fo l lo w e d  a  s e t  p r o c e d u r e  w h e n  r e m o v in g  the  
u n w a n te d  e n d s  o f  th e  b o n e  f r o m  th e  s h a f t ,  w i th  th e  l i n e s  of s e p a r a t i o n  
a n d  d i r e c t i o n  of s a w in g  n e a r l y  a lw a y s  th e  s a m e  f o r  e a c h  of th e  
m e t a c a r p a l  and  m e t a t a r s a l  b o n e s .
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M e ta p o d ia l  b o n e s ,  w i th  t h e i r  lo n g ,  s t r a i g h t  s h a f t s  a n d  t h i c k - s i d e d  
w a l l s  a r e  th e  id e a l  r a w  m a t e r i a l  f o r  b o n e - w o r k in g ,  a n d  in  T u d o r  t im e s  
th e y  w e r e  f a s h io n e d  in to  h a n d le s  f o r  l a r g e  k n iv e s  and c h o p p e r s .  T h e  
f l a t  s i d e s  of th e  s h a f t  of m e t a t a r s a l  b o n e s  w e r e  a l s o  s a w n  u p  to  m a k e  
b u t to n s  a n d  g a m in g  c o u n t e r s .  E x a m p le s  of th e  w a s te  f r o m  b u t to n  
m a n u f a c t u r e ,  in  the  f o r m  o f t e m p l a t e s  of b o n e  w i th  c i c l e s  c u t  o u t of th e m ,  
w e r e  fo u n d  in  th e  d o ck  b a s i n  d u m p  ( d e p o s i t s  88 &: 100).
T y p e  2 R e m o v a l  o f  th e  p r o x i m a l  e p ip h y s i s  by  saw in g  an d  r e s h a p i n g  
o f th e  end  of th e  s h a f t .
T h e r e  a r e  o v e r  t h r e e  t i m e s  a s  m a n y  c o m p le te  m e t a c a r p a l  b o n e s  a s
c o m p le te  m e t a t a r s a l  b o n e s  (192 to 53 e l e m e n t s  r e s p e c t i v e l y )  f r o m  th e
c a s t l e  p i t s  ( d e p o s i t s  1 & 23). A s  t h e r e  a r e  a l m o s t  e q u a l  n u m b e r s  of
s p l i n t e r e d  p r o x i m a l  and  d i s t a l  ends  of m e t a c a r p a l  a n d  m e t a t a r s a l  b o n e s ,  th i s
d i s c r e p a n c y  in  th e  n u m b e r s  o f c o m p le te  b o n e s  c a n n o t  b e  e x p la in e d  by
b u t c h e r y  p r a c t i c e .  T h e  p r e s e n c e  of 11 m e t a t a r s a l  b o n e s  t h a t  h a v e  h ad
th e  p r o x i m a l  e p ip h y s i s  r e m o v e d  a n d  th e  end  of th e  s h a f t  r e s h a p e d
(c u t  in to  a  s q u a r e  w i th  a  h o le  d r i l l e d  down th e  c e n t r e )  in th e  r e f u s e
f r o m  d e p o s i t s  1 & 23, in d ic a te s  t h a t  th e  m i s s i n g  b o n e s  h a d  b e e n  s e l e c t e d
f o r  b o n e - w o r k in g .
N o n e  o f t h e s e  c a r v e d  m e t a t a r s a l  b o n e s  w a s  found  in th e  o t h e r  d e p o s i t s  
(88 , 89 & 100; 250; 5000), b u t  f u r t h e r  e x a m p le s  a r e  kn o w n  f r o m  o th e r  
T u d o r  s i t e s  in  th e  c i ty  o f  L o n d o n  a n d  a r e  h e ld  b y  th e  M u s e u m  of L o n d o n . 
U n f o r tu n a te ly  i t  h a s  n o t  p r o v e d  p o s s i b l e  to  d e t e r m i n e  th e  e x a c t  p u r p o s e  
of th e  m o d i f i c a t io n  m a d e  to th e  m e t a t a r s a l  b o n e s ,  a l th o u g h  i t  h a s  b e e n  
c o n j e c t u r e d  ( M a r s d e n  & R h o d e s ,  1977, p e r  s . c o m m . ) t h a t  t h e  r e s h a p e d  
b o n e  fu n c t io n e d  a s  a  v ic e  f o r  h o ld in g  s e c t io n s  o f  bone  th a t  w e r e  b e in g  c u t  
in to  p i n s .
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T h e  fo l lo w in g  b o n e s  show 
BM (NH) D e p o s i t
7 5 .9 9 4 3  100
c . 1499-1500 
AD
e v id e n c e
S p e c ie s
h o r s e
of b o n e -w o rk in g :  
B one
m e t a t a r s a l  . ' 
b one
D e s c r i p t i o n
P r o x i m a l  end a n d  p a r t  
o f  s h a f t ,  saw n
75. 6253 23
C.1520 AD
s h e e p h u m e r u s D i s t a l  e n d  a n d  p a r t  of 
s h a f t .  T h r e e  l i n e s  
s c o r e d  ro u n d  sh a f t .  
W id th s  o f  b a n d s  10. 2 
&: 11. 3 m m
7 5 .6 6 5 7 1
c. 1520 AD
s h e e p h u m e r u s D i s t a l  e n d  an d  p a r t  of 
s h a f t .  T h r e e  l in e s  
s c o r e d  ro u n d  s h a f t .  
W id th s  o f  b a n d s  5. 2 & 
7 . 0 m m
7 5 .6 6 6 0 1
c .1 5 2 0  AD
s h e e p h u m e r u s D i s t a l  e n d  an d  p a r t  of 
s h a f t .  Tw o l in e s  s c o r e d  
ro u n d  s h a f t .  W id th  of 
b a n d  9. 7 m m
7 5 .1 0 1 5 7 5168
13th c e n t .  AD
p ig m e t a c a r p u s
IV
C o m p le te  b o n e .
H o le  b o r e d  th ro u g h  s h a f t
7 5 .1 0 9 8 3 150
c . 1499-1500 
A D
s h e e p m e t a t a r s a l
b o n e
C o m p le te  b o n e .  C e n t r e  
o f  s h a f t  ' c o n s t r i c t e d '  
(w orn )  w i th  g ro o v e s  c u t  
in to  th e  s u r f a c e .  B o n e  
h ig h ly  p o l i s h e d .
T h e  ty p e  of b o n e - w o r k in g  r e p r e s e n t e d  b y  e a c h  o f th e  a b o v e  s p e c i m e n s  Is 
u n c e r t a i n .
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3 , 5 .  P a th o lo g y
B o n e  e l e m e n t s  w i th  e v id e n c e  of d i s e a s e  o r  d e f o r m i t y  a r e  
d e s c r i b e d  in  s y s t e m a t i c  o r d e r  u n d e r  s p e c i e s :  - 
D O M E S T IC :
I .  C a t t l e
1 . 1 C o n g e n i ta l  a n o m a ly
A  r i g h t  m a n d ib le  ( F i g u r e  29, s p e c im e n  75, 9 2 7 8 ) f ro m  the  d o c k  b a s in  
d u m p  ( d e p o s i t  150) is  c u r v e d  u p w a r d s  in  th e  r e g io n  b e tw e e n  th e  f o u r th  
p r e m o l a r  a n d  f i r s t  m o l a r ,  t h e r e  i s  a  g ap  s e p a r a t i n g  t h e s e  t e e t h ,  A 
r a d i o g r a p h  ta k e n  o f th is  ja w  d o es  n o t  show  e v id e n c e  o f  a  h e a l e d  f r a c t u r e  
l in e ,  th e  c o n d i t io n  is  t h e r e f o r e  b e l i e v e d  to  be  a  c o n g e n i t a l  a n o m a ly  
(A p p le b y ,  1976, p e r s .  c o m m . ) .
1. 2 bone  a s  a  r e s u l t  of r e p e a t e d m e c h a n i c a l  s t r e s s
M e ta p o d ia l  bone:
A n u m b e r  o f  m e ta p o d ia l  b o n e s  f r o m  th e  c a s t l e  p i t s  ( d e p o s i t s  1 & 23) a n d
d o ck  b a s i n  d u m p  ( d e p o s i t s  88 & 100) h a v e  d i s t e n d e d  ( e x t r a  w id e )  m e d ia l
o r  l a t e r a l  c o n d y le s ,  w h ic h  g ive  th e  d i s t a l  e n d s  a  s p la y e d  a p p e a r a n c e : -
D e p o s i t  N o. b o n e s  e x a m in e d  N o . w i th  e x t r a
w id e  d i s t a l  en d s
( 1 ) M e t a c a r p a l  b o n e
c a s t l e  p i t s  (1 & 23) 192 ( c o m p le te  b o n e s )  8 (4%)
d o c k  b a s i n  (88 & 100) 79 (8 c o m p le te  & 71 d i s t a l  2 (3%)
en d s  a n d  p a r t  o f shaf t)
(2) M e t a t a r s a l  b o n e
c a s t l e  p i t s  (1 & 23) 53 (c o m p le te  b o n e s )  0 (0%)
d o ck  b a s i n  (88 & 100) 59 (8 c o m p le te  & 51 d i s t a l  6 (10%)
e n d s  a n d  p a r t  of shaf t)
O n ly  in  a  few  o f  th e  s p e c im e n s  Is  th i s  c o n d i t io n  a s s o c i a t e d  w i th  
e x o s t o s e s  on th e  d i s t a l  e p ip h y s i s ,  a n d  n one  o f  th e  b o n e s  sh o w s  e b u rn a t io n  
o r  g ro o v in g  of th e  a r t i c u l a r  s u r f a c e ,  f e a t u r e s  w h ic h  a r e  d ia g n o s t ic  of 
o s t e o a r t h r o s i s  ( s e e  b e lo w ) .  I t  is  w id e ly  h e ld  ( s e e  J e w e l l ,  1963, p . 89; 
M e n n e r i c h ,  1968, p . 132; H a r c o u r t ,  1975, p e r s .  c o m m . )  t h a t  c a t t l e  
m e ta p o d i a l  b o n e s  w i th  a b n o r m a l ly  b r o a d  d i s t a l  e n d s  a r e  f r o m  p lo u g h  
o x e n ,  th e  s p la y e d  e p ip h y s i s  d e v e lo p in g  In r e s p o n s e  to r e p e a t e d  m e c h a n ic a l
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s t r e s s .  F o r  a  d e s c r i p t i o n  of th e  m e c h a n i s m  by  w h ic h  b o n e  i s  a b le  
to  r e m o d e l  i t s e l f  in r e s p o n s e  to  s t r e s s ,  r e f e r e n c e  c a n  b e  m a d e  to 
H a l s t e a d  (1974, p. 114). I f  th is  is  a  c o r r e c t  i n t e r p r e t a t i o n  o f  th e  
p h e n o m e n o n ,  w hy  is  i t  t h a t  on ly  a  r e l a t i v e l y  s m a l l  p r o p o r t i o n  (4%) 
of th e  m e t a c a r p a l  b o n e s  f r o m  d e p o s i t s  1 & 23 , B a y n a r d ' s  C a s t l e  
e x h ib i t  t h i s  c o n d i t io n  w h e n  th e  m a j o r i t y  o f  t h e s e  a r e  a s s e s s e d  a s  b e in g  
f r o m  p lo u g h  o x e n  ( s e c t i o n  3 .2 ,  above)  ? T h e r e  a r e ,  h o w e v e r ,  tw o 
p o s s i b l e  e x p la n a t io n s  f o r  th is :  -
(1) th e  d e f o r m e d  b o n e s  a r e  f r o m  a n im a l s  th a t  w e r e  in t r o d u c e d
to  th e  p lo u g h  a t  an  ag e  e a r l i e r  th a n  th e  u s u a l  t h r e e  to  f iv e  y e a r s
(2) th e  b o n e s  a r e  f r o m  v e r y  o ld  w o rk in g  b e a s t s .
F i r s t  p h a la n x :
R e s h a p in g  o f  th e  b o n e  is  a l s o  o b s e r v e d  in  s e v e r a l  of th e  f i r s t  
p h a la n g e s  ( f o re  & h ind): -
D e p o s i t  N o. b o n e s  e x a m in e d  N o . 'd e fo rm e d *
c a s t l e  p i t s  ( 1 & 23) 117 7 (6%)
d o c k  b a s i n  (88, 89 & 100) 82 5 (6%)
T h e  .p r e s e n c e  of o s t e o p h y te s  (bony  o u tg ro w th s )  on  th e  s u r f a c e  o f th e  
b o n e  in d ic a t e  th a t  th e  p e r i o s t e u m  h a d  b e e n  in f l a m e d ,  th i s  o f te n  a r i s e s  
f r o m  t r a u m a t i c  i n ju r y ,  s u c h  a s  th e  p u l l in g  o r  t e a r i n g  o f m u s c u l a r  a n d  
t e n d in o u s  i n s e r t i o n s  (D o u g la s  & W i l l i a m s o n ,  1975, p . 122) e v e n t s  w h ic h  
a r e  l i k e ly  to  a f f l i c t  a  w o rk in g  ox.
II .  S h e e p
II . 1
A  n u m b e r  o f  m a n d ib l e s  o f  s h e e p  a g e d  f o u r  y e a r s  a n d  o v e r  
( l i s te d ' .b e lo w )  sh o w  e v id e n c e  o f  p e r io d o n ta l  d i s e a s e  i . e .  r e c e s s i o n  
( e r o s io n )  of th e  b o n e  b e lo w  th e  l in e  o f  th e  c h e e k  t e e t h  on th e  m e d ia l  
a n d / o r  l a t e r a l  s u r f a c e s .  N one  o f th e  s p e c i m e n s  of y o u n g e r  a n im a l s  
h a s  b e e n  a f f e c t e d  b y  th e  d i s e a s e .
D e p o s i t  N o. j a w s  e x a m in e d ^  N o. w i th  p e r i o d o n t a l
____________________________________    d i s e a s e ______
c a s t l e  p i t s  (l & 23) 54 . 4 (7%)
d o ck  b a s i n  (88 & 100) 30 1 (3%)
K ey : 1. S h e e p  a g e d  fo u r  y e a r s  o r  m o r e
T ib ia  a n d  ta lu s :
A  d i s t a l  end  of a  t i b i a  w i th  i t s  a s s o c i a t e d  ta lu s  ( F i g u r e  29, 
s p e c i m e n  7 6, 6574) f r o m  th e  d ock  b a s i n  d um p  (d e p o s i t  88) s h o w s  
e v id e n c e  of o s t e o a r t h r o s i s  I . e .  ‘d e g e n e r a t iv e  a r t h r i t i s '  a r i s i n g  f r o m  
o ld  a g e  r a t h e r  th a n  in fe c t io n  o f  th e  jo in t s  a s  in  o s t e o a r t h r i t i s .  T he  
c o n d i t io n  h e r e  is  o f  a  s e v e r e  d e g r e e ,  w i th  e b u r n a t io n  (p o l i s h in g )  an d  
g ro o v in g  of th e  a r t i c u l a r  s u r f a c e s  of b o th  b o n e s .  T h e r e  i s  a l s o  
f u s io n  ( a n k y lo s i s )  of th e  b o n y  o u tg ro w th s  f r o m  th e  t i b i a  a n d  th e  ta lu s  
(N ote : In  F i g u r e  29, th e  b o n e s  h a v e  b e e n  s e p a r a t e d  in o r d e r  to  show  
th e  g ro o v in g  on th e  a r t i c u l a r  s u r f a c e s ) .
R a d iu s  a n d  u ln a :
T h e  p r o x i m a l  end  of a  r a d i u s  w i th  i t s  a s s o c i a t e d  u ln a  
( s p e c im e n  7 6. 6565, d e p o s i t  89) sh o w s  e v id e n c e  of o s t e o a r t h r o s i s .
T h e r e  is  e b u r n a t io n  a n d  g ro o v in g  on th e  p r o x i m a l  a r t i c u l a r  s u r f a c e  
o f the  r a d i u s ,  w h ic h  h a s  b e c o m e  fu s e d  to  th e  u ln a ,
II. 3 jSxos^qsje^__
O s te o p h y t t c  o u tg ro w th s  a r e  p r e s e n t  on  th e  d i s t a l  e p ip h y s i s  o f  the  
h u m e r u s ,  n e a r l y  a l l  o f t h e s e  a r e  c o n f in e d  to  the  l a t e r a l  s u r f a c e  of th e  
t r o c l i l e a  c o n d y le : -
D e p o s i t  N o . s p e c im e n s  w i th  e x o s to s e s
c a s t l e  p i t s  (1 & 23) 8
d o ck  b a s i n  (88 & 100) 17
III .  P i g
III . I I n f e c te d  t r a u m a t i c  w ound
A t i b i a  ( s p e c im e n  75 .11074), d e p o s i t  100) of a n  i m m a t u r e  p ig  
a g e d  u n d e r  tw o  y e a r s  h a s  a  c r a t e r - l i k e  l e s i o n  on  th e  m e d i a l  s u r f a c e  o f  
the  s h a f t  ( F i g u r e  29). T h is  h a s  a r i s e n  f r o m  a  d e ep  p e n e t r a t i n g  w ound  
to  th e  lo w e r  p a r t  o f  th e  h in d  l im b ,  l e a d in g  to l o c a l i s e d  in f l a m m a t io n  
( o s t e o m y e l i t i s )  a n d  th e  c r e a t i o n  of a  s u p p u r a t in g  a b s c e s s .
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IV. Dog
IV . I P I s _ e a _ a n ^ i ?3üI Pâ: t L^
IhItty_
B o n e  e le m e n t s  f r o m  a  p a r t i a l l y  c o m p le te  s k e le to n  ( s p e c im e n  
76 , 6107, d e p o s i t  100) of a n  o ld  a n im a l  show  th e  fo l lo w in g  p a th o lo g ic a l  
c o n d i t io n s  : -
(a) D é c a l c i f i c a t i o n  ( g e n e r a l i s e d  o s t e o p o r o s i s )
R e m o v a l  o f  c a l c i u m  f r o m  n e a r l y  a l l  th e  e l e m e n t s  of th e  s k e le to n  
h a s  l e f t  t h e m  l i g h t e r  th a n  n o r m a l ,  h e a l th y  b o n e s ,  w i th  t h e i r  s u r f a c e s  
s o f t  a n d  c h a lk y  (p o w d e ry )  in  t e x t u r e .
(b) ' D e g e n e r a t iv e  a r t h r i t i s '  (o s s i fy in g  s p o n d y lo s is )
E v id e n c e  of th is  d i s e a s e  Is p r o v id e d  b y  bony  o u tg ro w th s  on th e  
a n t e r i o r  a n d  p o s t e r i o r  s id e s  o f  th e  b o d ie s  of th e  l u m b a r  v e r t e b r a e ,  
s i m i l a r  o u tg ro w th s  a r e  a l s o  s e e n  on  th e  v e n t r a l  s u r f a c e  of th e  s a c r u m .  
T h e  a n i m a l  d ie d  b e f o r e  f u s io n  ( a n k y lo s is )  of a d ja c e n t  l u m b a r  v e r t e b r a e  
h a d  o c c u r r e d ,  a n d  b e f o r e  th e  t h o r a c i c  v e r t e b r a e  h a d  b e c o m e  a f f e c t e d  
( th e s e  e l e m e n t s  show  on ly  l o c a l i s e d  l e s i o n s  a n d  ro u g h e n in g  of the  
v e n t r a l  s u r f a c e  of th e  c e n t r u m ) .  A s  is  c o m m o n  to th i s  c o n d i t io n  ( s e e  
D o u g la s  & W i l l i a m s o n , ,  1975, p . 86), th e  c e r v i c a l  v e r t e b r a e  a r e  
u n a f f e c t e d .
T h e  r i g h t  in n o m in a te  b o n e  h a s  à  s e c o n d  a c e ta b u lu m  a b o v e  the  
o r i g i n a l  s o c k e t  ( F ig u r e  30). T h i s  c o n d i t io n  h a s  a r i s e n  f r o m  d i s lo c a t io n  
of th e  f e m u r  h e a d  ( p o s s ib ly  d i s lo d g e d  a s  a  r e s u l t  of a  f a l l ,  o r  from , a  
c o n g e n i t a l  d e f e c t  -  h ip  d y s p la s i a )  w h ic h ,  r e m a i n i n g  u n t r e a t e d ,  r e s u l t e d  
in r e m o d e l l i n g  of th e  s t r u c t u r e  of th e  in n o m in a te  b o n e ,  g iv in g  r i s e  
to  a  ' f a l s e '  ( r e p l i c a )  a c e ta b u lu m .  T h e  h e a d  o f  th e  r i g h t  f e m u r  e x h ib i ts  
a r e a s  of e r o s i o n  an d  e x o s t o s e s ,  w h ic h  b e a r  t e s t im o n y  to  th e  
m e c h a n i c a l  s t r e s s e s  e x p e r i e n c e d  by  th e  p r o x i m a l  end  of th e  b o n e  w h ile  
th e  new  s o c k e t  w a s  b e in g 'm o u ld e d ' .  I m m e d i a t e l y  a f t e r  d i s lo c a t io n  of 
th e  f e m u r ,  th e  r i g h t  l e g  w a s  I n c a p a c i t a t e d ,  th e  fu l l  w e ig h t  o f  th e  
b o d y  b e in g  th ro w n  onto  th e  l e f t  h in d l im b  w h ic h  w a s  th e n  s u b j e c t e d  to 
r e p e a t e d  m e c h a n i c a l  s t r e s s ,  a s  sh o w n  by  th e  p r e s e n c e  of o s t e o p h y te s  
on th e  d i s t a l  e p ip h y s i s  of th e  l e f t  f e m u r  ( F i g u r e  30).
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V. C a t
V. I H e a le d  t r a u m a t i c  f r a c t u r e
A  r i g h t  f e m u r  ( s p e c im e n  7 6. 6354, d e p o s i t  88) f r o m  a n  a d u l t  c a t  
sh o w s  a  f r a c t u r e  in th e  p r o x i m a l  t h i r d  of th e  s h a f t .  A lth o u g h  s u c c e s s f u l ly  
h e a le d ,  th e  b o n e  is  d e f o r m e d  due to v e r t i c a l  a n d  l a t e r a l  d i s p l a c e m e n t  of 
th e  b r o k e n  h a lv e s  of th e  s h a f t  ( F ig u r e  31), th e  h in d l im b  w o u ld  h a v e  b e e n  
f o r e s h o r t e n e d  In c o n s e q u e n c e ,  m a k in g  th e  a n im a l  w a lk  w i th  a  l im p .
T h i s  t '^^pe o f  in ju r y  is  o f  c o m m o n  o c c u r r e n c e  in  c a t s .  F o r  i n f o r m a t io n  
on th e  d i f f e r e n t  f o r m s  of f r a c t u r e  th a t  a r i s e  in  th is  b o n e ,  r e f e r e n c e  c an  
b e  m a d e  to  D o u g la s  & W i l l i a m s o n  (1975, p . 114).
W IL D :
I. F a l lo w  d e e r
1 .1 S e p t ic  a b s c e s s
A f i r s t  p h a la n x  f u s e d  to  th e  g r o t e s q u e ly  d e f o r m e d  s e c o n d  p h a la n x  
o f  a  F a l lo w  d e e r  ( F i g u r e  29 , s p e c im e n  7 6. 6575) w a s  fo u n d  in o n e  of th e  
c a s t l e  p i t s  (d e p o s i t  1). R a d i o g r a p h s  of th i s  s p e c im e n  show  t h a t  t h e r e  
i s  c o m p le te  d i s o r g a n i s a t i o n  of b o n e  s t r u c t u r e  in  w h a t  w a s  o n c e  th e  s e c o n d  
p h a la n x ,  a n d  th a t  a t  t i m e  o f d e a th  o f  th e  a n i m a l  th e  d i s t a l  e n d  o f th e  f i r s t  
p h a la n x  w a s  u n d e r g o in g  a  s i m i l a r  b re a k d o w n .  T h is  c o n d i t io n  m a y  h a v e  
a r i s e n  f r o m  c h r o n ic  in f e c t io n  ( s e p t ic  a b s c e s s )  of th e  hoo f fo l lo w in g  a 
t r a u m a t i c  in ju r y ,  w i th  th e  in fe c t io n  s p r e a d in g  'up  th e  f o o t ' .
T h e  in c id e n c e  of d i s e a s e  in  l a t e  m e d ie v a l  an d  e a r l y  T u d o r  l i v e s t o c k
T h e r e  a r e  r e l a t i v e l y , v e r y  few  b o n e s  o f  c a t t l e ,  s h e e p  a n d  p ig  f r o m  
B a y n a r d ’s C a s t l e  w i th  e v id e n c e  of d i s e a s e  o r  d e f o r m i t y  ( T a b le  31). T h is  
a p p a r e n t  lo w  in c id e n c e  of d i s e a s e  b e l i e s  th e  t r u e  s i tu a t io n  in  d o m e s t i c  
l i v e s t o c k  in  th e  l a t e  m e d i e v a l  a n d  e a r l y  T u d o r  p e r i o d s ;  i t  m u s t  b e  
r e m e m b e r e d  th a t  m a n y  d i s e a s e s  w h i le  c a u s in g  s e v e r e  d a m a g e  a n d  
d i s r u p t i o n  to  th e  s o f t  body  t i s s u e s  ( in c lu d in g  th e  h e a r t ,  lu n g s  a n d  o th e r  
i n t e r n a l  o r g a n s ) ,  l e a v e  no t r a c e  on th e  s k e le to n ,  a n d  th a t  e v id e n c e  ta k e n  
f r o m  th e  a r c h a e o l o g i c a l  r e c o r d  m u s t  b e  v ie w e d  in  th i s  l ig h t .  A  m o r e  
a c c u r a t e  p i c t u r e  is  o b ta in e d  f r o m  s tu d y  o f c o n t e m p o r a r y  d o c u m e n t s ,  
w h ic h  r e v e a l  th a t  e v e n  on l a r g e , w e l l  m a n a g e d  f a r m s ,  l o s s e s  to  a n im a l s
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w e r e ,  in  s o m e  y e a r s ,  e x t r a o r d i n a r i l y  h ig h . L o s s e s  s e e m  to  h av e  
b e e n  p a r t i c u l a r l y  h ig h  in s h e e p  f lo c k s ,  an  e n t r y  in  th e  r e c o r d  fo r  
E b b l e s b u r n ,  W i l t s h i r e  ( r e f e r r e d  to  in  T r o w - S m i t h ,  1957, p . 154), 
f o r  i n s t a n c e ,  m e n t io n s  t h a t  in  1357 AD th e  ' r e d  d e a th '  (an  u n s p e c i f i e d  
d i s e a s e )  s t r u c k  the  e s t a t e  c a u s in g  th e  d e a th  of n e a r l y  a  q u a r t e r  of 
th e  a n i m a l s  In th e  f lo c k  of 1, 232. I n f e s t a t io n  by  m a n g e  m i t e ,  g iv ing  
r i s e  to  th e  c o n d i t io n  c a l l e d  ' s c a b ' ,  w a s  p r o b a b ly  th e  m o s t  c o m m o n  
d i s e a s e  in  s h e e p  In th e  l a t e  m e d ie v a l  p e r i o d ,  a n d  w a s  th e  s c o u r g e  
of e v e r y  f l o c k m a s t e r ,  f o r  a l th o u g h  ' s c a b '  v e r y  r a r e l y  k i l l s  a n  
a n im a l  i t  r u i n s  th e  w o o l  an d  c a u s e s  p r e m a t u r e  sh e d d in g  o f th e  
f l e e c e ,  a n d  to  th e  m e d i e v a l  f l o c k m a s t e r  th e  f l e e c e  w a s  a l l - i m p o r t a n t .  
A s  he  d id  n o t  p o s s e s s  th e  m e a n s  to  s u c c e s s f u l l y  c o m b a t  s u c h  a 
d i s e a s e  t h e r e  w a s  no  o t h e r  o p t io n  f o r  h im  b u t  to  c u l l  o u t a n y  In fe c te d  
b e a s t ,  a n d  w h e r e  ' s c a b '  b e c a m e  w e l l  e s t a b l i s h e d  a n d  r e a c h e d  
e p id e m ic  p r o p o r t i o n s ,  th e  l a r g e  s c a l e  c u l l in g  o f  a f f l i c t e d  s h e e p  l e d  
to  v e r y  g r e a t  l o s s e s  in  r e v e n u e .
T h e r e  a p p e a r  to h a v e  b e e n  no  s ig n i f ic a n t  a d v a n c e s  in  v e t e r i n a r y  
p r a c t i c e  d u r in g  th e  e a r l y  T u d o r  p e r io d ,  th e  t r e a t m e n t  o f  l i v e s t o c k  
c o n t in u e d  to  b e  e x t r e m e l y  p r i m i t i v e ,  i t  w a s ,  f o r  e x a m p le ,  s t a n d a r d  
p r a c t i c e  to  b l e e d  a  s i c k  a n i m a l  in  o r d e r  to  'p u r i f y '  a n d  p u r g e  i t  of 
' i l l  h u m o u r s ' ,
A  m u c h  m o r e  s e n s i b l e  a p p r o a c h  w a s ,  h o w e v e r ,  a d o p te d  w h e n  
a t t e m p t in g  to  c u r e  a n  a n i m a l  w i th  ' s c a b ' ,  h e r e  s u lp h u r  p o w d e r  o r  
t a r  w a s  d a u b e d  on to  in f e c te d  a r e a s  of th e  s k in .  B u t e v en  t h i s  
f o r m  of t r e a t m e n t  w a s  n o t  a lw a y s  e f f e c t iv e ,  a n d  a s  a  g e n e r a l  p o l ic y ,  
l i v e s t o c k  in  th e  T u d o r  p e r i o d  w e r e  s l a u g h t e r e d  a t  th e  f i r s t  s ig n  of 
i l l n e s s .  I n t e r e s t i n g l y ,  th i s  p r a c t i c e  is  s t i l l  th o u g h t ,  to d a y ,  to  b e  
th e  b e s t  m e a n s  o f  e r a d i c a t i n g  c o n ta g io u s  a b o r t io n  In c a t t l e ,  a  b lood  
t e s t  is  u s e d  to  s c r e e n  th e  h e r d  f o r  in f e c te d  c o w s ,  w h ic h  a r e  i s o l a t e d  
an d  s e n t  o ff  f o r  s l a u g h t e r  a s  so o n  a s  p o s s ib l e .
It; A
T a b le  31: N u m b e r  o f  b o n e s  of d o m e s t i c  l i v e s t o c k  w i th  e v id e n c e
of d i s e a s e  and  d e f o r m i ty .  C a s t l e  p i t s  ( d e p o s i t s  1 & 23) 
a n d  d o c k  b a s in  d u m p  ( d e p o s i t s  88, 89 & 100).
c a t t l e s h e e p pig
s k u l l
m a n d ib le 1 5 -
s c a p u la - - _
h u m e r u s - 25 -
r a d i u s - 1 -
u ln a - 1 -
in n o m in a te
f e m u r - - -
t i b i a - 1 1
c a l c a n e u m - - -
t a lu s - 1 -
m e ta p o d ia 16 - -
p h a la n x  1 12 - -
p h a la n x  2 - - -
h o o f  c o r e
T o ta l  no . b o n e s  w i th  e v id e n c e
of d i s e a s e 29 34 1
T o ta l  n o .  b o n es  id e n t i f i e d  2549 3457 1219
P r o p o r t i o n  o f  b o n e  w i th
p a th o lo g y  (% to ta l ) 1% 1% < 0. 1%
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F i g u r e  29: S p e c im e n s  w i th  e v id e n c e  of d i s e a s e  an d  d e f o r m i ty .
F r o m  to p  to  b o t t o m : -
1. M a n d ib le  o f  ox  w i th  a  c o n g e n i ta l  d e fe c t .  BM(NH) 75. 9278, . 
d e p o s i t  150.
2. T i b i a  o f  p ig  w i th  an  In fe c te d  t r a u m a t i c  w ound . BM (NH)
75 .11074 , d e p o s i t  100.
3. T ib ia  a n d  ta lu s  o f  s h e e p  sh o w in g  e v id e n c e  o f  o s t e o a r t h r o s i s ,
BM (NH) 76. 6574, d e p o s i t  88.
4 . F i r s t  a n d  s e c o n d  p h a la n x  of F a l lo w  d e e r .  D i s o r g a n i s a t i o n
o f  b o n e  s t r u c t u r e  fo l lo w in g  c h r o n ic  in fe c t io n  ( s e p t i c  a b s c e s s  ?). 
BM (NH) 76 . 6575, d e p o s i t  1.
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F i g u r e  30: D og. P e l v i s  w i th  r i g h t  a n d  l e f t  f e m o r a .
B o n e  e l e m e n t s  o f  a  p a r t i a l l y  c o m p le te  s k e le to n  BM (NH) 
R e g .N o .  7 6 .6 1 0 7 ,  d e p o s i t  100. R ig h t  in n o m in a te  b one  
h a s  a  ' f a l s e '  ( r e p l i c a )  a c e ta b u lu m .
To f a c e  page 159
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F i g u r e  31: R a d i o g r a p h  o f a  c a t  f e m u r  sho w in g  a  h e a le d
t r a u m a t i c  f r a c t u r e .
S p e c im e n  BM (NH) R e g .  No. 76 . 6354 , d e p o s i t  88, c . 1499 
1500 A D .
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3, 6 ‘ D i s c u s s i o n
T h e  s tu d y  o f u r b a n  r e f u s e  of th e  l a t e  m e d ie v a l  and  e a r l y  
T u d o r  p e r i o d s  h a s  f o r m e d  th e  b a s i s  o f  th i s  w o rk .  F r o m  th e  e x c e p t io n ­
a l l y  w e l l  p r e s e r v e d  rubb ish :,  i t  h a s  b e e n  p o s s ib l e  to g a in  in s ig h t  in to  
th e  h i s t o r y  of e v e r y d a y  l i f e  in  th e  c i ty  of L o n d o n ,  and  to r e c o n s t r u c t  
s o m e  of th e  w a y s  in  w h ic h  th e  s o c ie ty  e x p lo i t e d  i t s  a n im a l  r e s o u r c e s ,  
b o th  w i ld  an d  d o m e s t i c .
A c c o r d i n g  to  S a b in e  (1937), m a c h i n e r y  f o r  th e  c o l le c t io n  a n d  
d i s p o s a l  of r e f u s e  f r o m  th e  c i ty  of L o n d o n  w a s  s e t  up  a s  e a r l y  a s  th e  
t h i r t e e n t h  c e n tu r y  AD. E a c h  w a r d  w a s  s u p p l i e d  w i th  tw o c a r t s  a n d  
tw o  h o r s e s  f o r  u s e  in  c o l le c t in g  th e  r u b b i s h  a n d  t r a n s p o r t i n g  i t  to 
q u a y s  on  th e  b a n k  of th e  R i v e r  T h a m e s ,  f r o m  w h e r e  i t  w a s  lo a d e d  onto 
b a r g e s  a n d  c a r r i e d  o u t  of th e  c i ty  a lo n g  the  r i v e r ,  o r ,  w h en  th e  
o p p o r tu n i ty  p r e s e n t e d  i t s e l f ,  d u m p e d  a s  'b a c k f i l l '  fo r  th e  c o n s t r u c t i o n  
o f  d o c k  b a s i n s  an d  o th e r  w a t e r f r o n t  s t r u c t u r e s  ( s e e  b e lo w ).  In  s p i te  
o f  th e  w o r k  u n d e r t a k e n  by  t e a m s  o f s t r e e t  c l e a n e r s  a n d  r e f u s e  
c o l l e c t o r s ,  th e  c i ty ,  a t  l e a s t  by  p r e s e n t - d a y  s t a n d a r d s ,  w a s  s t i l l  v e r y  
i n s a n i t a r y .  C o n d i t io n s  w e r e  m a d e  w o r s e  b y  th e  c o n t in u a t io n  of the  
p r a c t i c e  o f  i l l e g a l ly  d u m p in g  o b n o x io u s  m a t e r i a l  in  th e  s t r e e t s  an d  
l a n e s ,  c o n t e m p o r a r y  r e c o r d s  sh o w in g  th a t  th e  w o r s t  o f f e n d e r s  w e r e  
th e  b u t c h e r s  in  th e  t h r e e  m a in  m e a t  m a r k e t s  o f  S t.  N ic h o la s  S h a m b le s ,  
S to c k s  m a r k e t  a n d  E a s t  C h ea p  ( P e n d r i l l ,  1925; S a b in e ,  1933; J o n e s ,  1976), 
B y  th e  f o u r t e e n t h  c e n tu r y ,  g r e a t e r  e f f o r t s  w e r e  b e in g  m a d e  by  th e  
a u t h o r i t i e s  to  c l e a n  up  th e  c i ty ,  a n d  th i s  in c lu d e d  t i g h t e r  c o n t r o l  
e x e r c i s e d  o v e r  th e  a c t i v i t i e s  of th e  b u t c h e r s ,  w ho w e r e  o b l ig e d  to  cu t 
u p  o ffa l  f r o m  c a r c a s s e s  on a  s p e c i a l  p i e r  k n o w n  a s  'B o c h e r s b r i g g e '  
s i t u a t e d  n e a r  B a y n a r d ' s  C a s t l e .  A c c u m u la t e d  p i l e s  of e n t r a i l s  an d  
o t h e r  o f f a l  w e r e  th e n  ta k e n  o u t p e r i o d i c a l l y  In to  m i d s t r e a m  b y  b o a t  an d  
th ro w n  in to  th e  w a t e r .  T h i s  o p e r a t i o n  w a s  u s u a l l y  p e r f o r m e d  d u r in g  
eb b  t i d e s  to  e n s u r e  d i s p e r s a l  of th e  w a s t e  a w a y  f r o m  th e  c i ty .  A 
s i m i l a r  p r o v i s i o n  w a s  u n d o u b te d ly  p r o v id e d  f o r  b u t c h e r s  in o th e r
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E u r o p e a n  c i t i e s ,  i n f o r m a t io n  on  w h ic h  i s  u n f o r tu n a te ly  s c a n t ,  
e x c e p t  f o r  L in z  in  U p p e r  A u s t r i a ,  w h e r e  c o n t e m p o r a r y  e n g r a v in g s  
sh o w  a  s p e c i a l l y  c o n s t r u c t e d  b u i ld in g  s e t  on  w o o d e n  p i l e s  a t  th e  
e d g e  of th e  r i v e r  f r o m  w h ic h  the  b u t c h e r s  c o u ld  d i s p o s e  o f  o ffa l  in to  
t h e  ebb  t id e  {K nech t,  1966). I t  is  a g a i n s t  th i s  b a c k g r o u n d  t h a t  the  
p r e s e n c e  of v e r y  l a r g e  q u a n t i t i e s  of a n im a l  b o n e  a t  th e  s i t e  o f  
B a y n a r d ' s  C a s t l e  sh o u ld  b e  v ie w e d .
F u r t h e r  d e v e lo p m e n t  a n d  e x p a n s io n  o f th e  e x i s t in g  w a t e r f r o n t  a lo n g  
th e  n o r t h e r n  b a n k  of th e  R i v e r  T h a m e s  to o k  p l a c e  in th e  l a t e  m e d ie v a l  
pe r i o d ,  a n d  i n s t e a d  of t r a n s p o r t i n g  u n w a n te d  r e f u s e  a n d  d e b r i s  to 
d u m p in g  g r o u n d s  o u ts id e  th e  c i ty  w a l l s ,  th i s  m a t e r i a l  w a s  u s e f u l ly  
e m p lo y e d  a s  'b a c k f i l l '  in  th e  o pen  a r e a s  b e h in d  th e  n ew ly  b u i l t  
r e v e t m e n t s ,  q u a y s  a n d  d o ck  b a s i n s .  A n a ly s i s  o f  th e  m a t e r i a l  f o r m in g  
th e  'b a c k f i l l '  to  th e  w a t e r f r o n t  s t r u c t u r e s  r e v e a l s  th a t  a  l a r g e  
p r o p o r t i o n  is  c o m p r i s e d  of a n im a l  b o n e ,  r e p r e s e n t i n g  th e  d i s c a r d e d  
w a s t e  f r o m  s l a u g h t e r  y a r d ,  h o u s e h o ld  a n d  w o r k s h o p  ( s e e  s e c t i o n s  3. 3,
3. 2 & 3 . 4 ,  a b o v e ) .  V e ry  l a r g e  a m o u n ts  of m a m m a l i a n  b o n e  w e r e ,  
f o r  i n s t a n c e ,  p r e s e n t  in the t h r e e  m a j o r  d u m p s  ( d e p o s i t s  1 & 23; 88,
89 &c 100; 250) on  th e  s i t e  of B a y n a r d ' s  C a s t l e .  T h is  is  i l l u s t r a t e d  
b e lo w  b y  v a lu e s  of th e  w e ig h t  a n d  n u m b e r  o f  b o n e s  p e r  c u b ic  m e t r e  
o f  m a t r i x  e x c a v a te d ,  c a l c u l a t e d  f o r  e a c h  o f th e  s i e v e d  d e p o s i t s  (1 & 23; 
8 9 ) : -
-  ' 2 
D e p o s i t  D e n s i ty  o f  m a m m a l i a n  b o n e :
I .  (by w e ig h t)  II .  (by n u m b e r )
c a s t l e  p i t s  (1 & 23) 2 6 ,7 2 3  g m  p e r  c u b ic  298 b o n e s  p e r  cu b ic
m e t r e  m e t r e
d o c k  b a s i n  (89) 1 4 ,4 2 3  g m  p e r  c u b ic  197 b o n e s  p e r  cu b ic
m e t r e  m e t r e
K ey: 1, S ie v e d  d e p o s i t  on ly
2 . D e n s i ty  of bone : I. V a lu e  c a l c u l a t e d  f r o m  to t a l  w e ig h t  of b o n e /
v o lu m e  of m a t r i x  e x c a v a te d
II. V a lu e  c a l c u l a t e d  f r o m  n u m b e r  of 
id e n t i f i e d  b o n e s /v o lu m e  of m a t r i x  
e x c a v a te d .
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R e l a t i v e l y  v e r y  few  b o n e s  f r o m  th e  c a s t l e  p i t s  an d  d o ck  b a s i n  
sh o w  s ig n s  o f  w e a th e r in g  and  a b r a s i o n ,  an d  th e y  pnust,  t h e r e f o r e ,  
h a v e  b e e n  r a p i d l y  b u r i e d .  T h is  is  in c o n t r a s t  to  b o n e s  f r o m  the  
t h i r t e e n t h  c e n tu r y  p i t s  ( d e p o s i t s  n u m b e r e d  in  th e  5000 s e r i e s )  
m a n y  o f  w h ic h  show  e v id e n c e  o f w e a th e r in g  a n d  a b r a s i o n ,  in d ic a t in g  
t h a t  th e y  h a d  b e e n  l e f t  u n b u r ie d ,  p o s s ib ly  on open  r u b b i s h  h e a p s ,  f o r  
a  c o n s i d e r a b l e  p e r i o d  o f  t im e  b e f o r e  b e in g  r e m o v e d  to  a  r e f u s e  p i t .  
A lth o u g h  th e  c i t i z e n s  o f  L o n d o n  in th e  l a t e  f i f t e e n th  a n d  e a r l y  
s ix t e e n th  c e n t u r i e s  w e r e  a p p a r e n t ly  in d i f f e r e n t  to a l l  b u t  th e  m o s t  
o b n o x io u s  f i l th  in  th e  s t r e e t s ,  a n d  t o l e r a t e d  c o n d i t io n s  t h a t  to d a y  
w o u ld  b e  r e g a r d e d  a s  h ig h ly  i n s a n i t a r y  an d  a  h a z a r d  to h e a l t h ,  i t  
is  u n l ik e ly  t h a t  th e  in h a b i ta n t s  of B a y n a r d ' s  C a s t l e  w o u ld  h a v e  
a l lo w e d  w a s t e  f r o m  th e  k i t c h e n  a n d  o th e r  r e f u s e  to  a c c u m u l a t e  an d  
r e m a i n  e x p o s e d  f o r  an y  le n g th  of t im e  w i th in  th e  g ro u n d s  a t t a c h e d  
to  the  b u i ld in g .  T h e  t h r e e  ' r o b b e r  p i t s '  ( d e p o s i t s  1 & 23, a l s o  
r e f e r r e d  to  a s  th e  ' c a s t l e  p i t s '  in  th i s  t h e s i s )  m u s t  t h e r e f o r e  h a v e  
b e e n  f i l l e d  a n d  c o v e r e d  in a  v e r y  s h o r t  p e r i o d .  I n f o r m a t io n  s u p p l ie d  
b y  M a r s  den  (1974, p e r  s .  c o m m . ) v e r i f i e s  th i s  i n t e r p r e t a t i o n ;  the  
s id e s  o f  th e  p i t s  f o r m e d  w h en  p a r t  of th e  m a s o n r y  l in in g  th e  s id e  of 
th e  d o c k  b a s i n  w a s  r e m o v e d  ( " r o b b e d  o u t ')  d id  no t  show  e v id e n c e  o f  
lo n g  e x p o s u r e  (i. e . th e y  r e t a i n e d  t h e i r  v e r t i c a l  p r o f i l e ) ,  in d ic a t in g  
t h a t  e a c h  p i t  h ad  b e e n  f i l l e d  w i th  r u b b i s h  w i th in  a  v e r y  s h o r t  t im e  
p e r i o d ,  p o s s i b l y  l e s s  th a n  one  m o n th .  D u m p in g  in  th e  d o c k  b a s i n  
w o u ld  a l s o  s e e m  to  h a v e  b e e n  c o m p le te d  w i th in  a  v e r y  s h o r t  p e r i o d ,  
p r o b a b ly  in s id e  a  y e a r .
T h e  m a t e r i a l  r e c o v e r e d  f r o m  th e  t h r e e  m a i n  d u m p s  of r e f u s e  
( d e p o s i t s  1 23; 88, 89 & 100; 250) c o m p r i s e s  a  t o t a l  of 10, 301
id e n t i f i e d  b o n e  e l e m e n t s ,  on ly  206 (2%) a r e  f r o m  w ild  s p e c i e s ,  
c o m p a r e d  w i th  10, 095 (98%) f r o m  d o m e s t i c  a n i m a l s .  T h e  fo l lo w in g  
m a m m a l i a n  s p e c i e s  h av e  b e e n  id e n t i f ie d :  -
D o m e s t i c : W i ld :
E q u u s  ( d o m e s t i c  h o r s e )  A lc e s  a l c e s , E lk ^
B o s  ( d o m e s t i c  ox) C e r v u s  e la p h u s ,  R e d  d e e r
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D o m e s t i c  (c o n tin u ed )  V /ïld  (co n tin u e d )
O v i s  ( d o m e s t i c  sh ee p )  D a m a  d a m a . F a l lo w  d e e r
2
C a p r a  ( d o m e s t i c  goat) C a p r e o lu s  c a p r e o l u s . R o e  d e e r
Sus  ( d o m e s t i c  pig) L e p u s  sp . , h a r e
C a n is  ( d o m s t i c  dog) R a t  tu  s r a t t u s .  B la c k  r a t
F e l l s  ( d o m e s t i c  c a t)  . E r i n a c e u s  e u r o p a e u s ,  h e d g eh o g
O r y c to l a g u s  cun  i c u iu s  ( d o m e s t i c  Mus mus cuius House mouse
r a b b i t )  ------  -------------------------------
K ey : 1. I m p o r t e d  a n t l e r
2. T h i r t e e n t h : c e n t u r y  AD d e p o s i t  on ly
T h e r e  w e r e  a l s o  s ix  h u m a n  b o n e  e l e m e n t s .
F o r  e a c h  o f th e  d o m e s t i c  s p e c i e s ,  a n  a t t e m p t  w a s  m a d e  to  e s t a b l i s h  
th e  s t a t u r e  o f  th e  a n i m a l s ,  a s  w e l l  a s  th e  a g e  a t  w h ic h  th e y  w e r e  
s l a u g h t e r e d ,  o r  d ie d .  F o r  e x a m p le ,  by  a p p ly in g  th e  m e th o d  of 
K i e s e w a l t e r  (1888) to  tw o c o m p le te  b o n e s  ( h u m e r u s  & m e t a c a r p u s )  
o f  h o r s e ,  th e  h e ig h t  a t  th e  w i t h e r s  i s  e s t i m a t e d  f r o m  th e  l a t e r a l  
l e n g th  a t  139 c m  ( a p p ro x .  13. 7 h a n d s )  an d  144 c m  (a p p ro x .  14. 2 h a n d s ) .  
C o m p a r i s o n  of th e  h o r s e s h o e s  fo u n d  in  a s s o c i a t i o n  w i th  th e  s k e l e t a l  
m a t e r i a l  w i th  s h o e s  f r o m  m o d e r n  h o r s e s  of know n s t a t u r e  r e v e a l s  
t h a t  th e y  c a m e  f r o m  s m a l l  a n d  m e d i u m  s i z e d  a n i m a l s .
T h e r e  w a s  a n  i n c r e a s e  in  th e  s t a t u r e  of c a t t l e  d u r in g  th e  l a t e  
m e d i e v a l  a n d  e a r l y  T u d o r  p e r io d ,  an d  It is  a t  th i s  t i m e  th a t  long  h o r n e d  
c a t t l e  ( i .  e .  w i th  h o r n s  o v e r  200 m m  in  l e n g th  of o u t e r  c u r v e )  f i r s t  
m a k e  t h e i r  a p p e a r a n c e .  C a lc u la te d  v a lu e s  of th e  h e ig h t  a t  th e  w i t h e r s ,  
b a s e d  on  th e  l e n g th  of th e  m e t a c a r p a l  b o n e  ( a f t e r  th e  m e th o d  of F o c k ) ,  
r a n g e  f r o m  j u s t  o v e r  100 c m  (d e p o s i t  5000 , t h i r t e e n t h  c e n t u r y  AD) to 
151 c m  ( d e p o s i t  23, c . 1520 A D ). H a lf  o f  th e  c a t t l e  h a d  b e e n  k i l l e d  a t  
l e s s  th a n  n in e  m o n th s  o f  a g e ,  th e  r e s t  a t  f iv e  y e a r s  a n d  o v e r .
U n lik e  th e  c a t t l e ,  th e  s h e e p  show  no  i n c r e a s e  in  s i z e  b e tw e e n  the  
m id d le  a g e s  a n d  e a r l y  T u d o r  p e r io d ,  a n d  th e y  w e r e  s i m i l a r  in  s t a t u r e  
a n d  b u i ld  to  th e  p r i m i t i v e  S o ay  s h e e p  k e p t  on th e  m a in l a n d  to d a y .
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Tw o p e a k s  of s l a u g h t e r i n g  a r e  d i s c e r n e d ,  one  a t  ag e  2 to  6 m o n th s  
( s u c k in g  a n d  v e r y  young  l a m b s )  an d  a n o th e r  a t  4 to  6 y e a r s .  T h is  
k i l l - o f f  p a t t e r n ,  t o g e th e r  w i th  th e  p r e s e n c e  of m a n y  c a s t r a t e d  
( w e th e r )  s h e e p  r e f l e c t s  a  m a in ly  w o o l - p r o d u c in g  e c o n o m y  w ith  
s o m e  f a t t e n in g  o f  l a m b s  f o r  th e  t a b le .
A s  th e  m a j o r i t y  o f  th e  l e g  b o n e s  of p ig  c o m e  f r o m  i m m a t u r e  a n im a l :  
(w i th  uaafused e p ip h y s e s )  It h a s  n o t  b e e n  p o s s i b l e  to d e t e r m i n e  t h e i r  
s t a t u r e .  A  c o m p le te  s k u l l  d o e s ,  h o w e v e r ,  show  th a t  th e  p ig  in  th e  
l a t e  m id d le  a g e s  h a d  a  lo n g ,  s h a r p  sn o u t ,  b e in g  s i m i l a r  in  
a p p e a r a n c e  to th e  w i ld  p ig ,  a l th o u g h  m u c h  s m a l l e r .  T h e  p ig  in 
B r i t a i n  r e m a i n e d  in  i t s  l a r g e l y  u n im p r o v e d  s t a t e  th r o u g h  th e  T u d o r  
p e r i o d  a n d  in to  th e  e ig h te e n th  c e n tu r y  A D , w hen  a c h a n g e  in  
c o n f o r m a t io n  o c c u r r e d  fo l lo w in g  th e  c r o s s i n g  o f  in d ig e n o u s  a n im a l s  
w i th  i m p o r t e d  C h in e s e ,  S i a m e s e  a n d  N e a p o l i t a n  s to c k  ( T r o w - S m i t h ,  
1959, p . 41). T h e r e  w e r e  two p e a k s  of s l a u g h t e r i n g ,  one  a t  a g e  2 to  
3 y e a r s ,  th e  o t h e r  a t  l e s s  th a n  o n e  y e a r  ( s u c k in g  p ig s ) .  V e r y  few  
a n i m a l s  w e r e  k e p t  a l iv e  a f t e r  3 y e a r s  of a g e .
No b o n e s  o f  v e r y  l a r g e  dogs w e r e  found , a s  h a v e  b e e n  r e c o v e r e d  
f r o m  o th e r  T u d o r  s i t e s  in  th e  c i ty  o f  L o n d o n .  V a lu e s  f o r  h e ig h t  a t  
th e  s h o u ld e r  f o r  th e  a d u l t  d ogs  f r o m  B a y n a r d ' s  C a s t l e  r a n g e  f r o m  
25 c m  to  48 c m .
T h r e e  p a r t i a l l y  c o m p le te ,  a r t i c u l a t e d  s k e le to n s  o f  k i t t e n s ,  a n d  two 
o f  a d u l t  c a t s  w e r e  r e c o v e r e d .  T h e  fu l ly  g ro w n  a n i m a l s  a r e ,  by  
c o m p a r i s o n  w i th  m o d e r n  c a t s ,  v e r y  s m a l l ,  a n d  th e y  v /e r e  p r o b a b ly  
f e r a l ,  s e m i - w i l d  s c a v e n g e r s .
K u b a s ie w ic z  (1956 , r e f e r r e d  to  In U e r p m a n n ,  1973, p . 310) h a s  
d e m o n s t r a t e d  t h a t  th e  w e ig h t  of b o n e  c an  b e  u s e d  d i r e c t l y  to  a s s e s s  
th e  r e l a t i v e  c o n t r ib u t io n  of m e a t  th a t  e a c h  s p e c i e s  m a k e s  to  the  
d ie t .  H is  m e th o d  h a s  b e e n  a p p l ie d  to  th e  m a m m a l i a n  r e m a i n s  
f r o m  B a y n a r d ' s  C a s t l e ,  a n d  th e  r e s u l t s  a r e  g iv en  in  T a b le  32,
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T a b le  32: P r o p o r t i o n  of m e a t  c o n t r ib u te d  by  e a c h  s p e c i e s  to  the
l a t e  m e d ie v a l  d ie t .  V a lu e s  b a s e d  on w e ig h t  of bone^.
S ie v e d  d e p o s i t s  on ly .
D e p o s it D o m e s t i c :  W ild  :
c a t t l e  s h e e p  p ig  r a b b i t  R ed  d e e r  F a l lo w  d e e r  h a r e
c a s t l e  p i t s  73% 20% 4% < 1 %  <• 0 .5 %  2% < 0 . 1 %
( 1 & 2 3 )
d o ck  b a s in  70% 19% 9% 1% 0% 1% 0%
(89)
F o r  e a c h  s p e c i e s ,  th e  v a lu e  is  c a lc u la te d  f r o m  
(w e ig h t  of b o n e / t o t a l  w e ig h t)  x  100
F r o m  T a b le  32, i t  i s  s e e n  th a t  th e  b u lk  o f  th e  m e a t  in  th e  d ie t  in th e  l a t e  
m e d i e v a l  a n d  e a r l y  T u d o r  p e r i o d s  c a m e  f r o m  c a t t l e  an d  s h e e p .  
I n t e r e s t i n g l y ,  o n ly  a  r e l a t i v e l y  s m a l l  a m o u n t  o f  p i g - m e a t  w a s  
a p p a r e n t l y  e a te n .  T h is  is  a n  u n e x p e c te d  r e s u l t  a s  c o n t e m p o r a r y  
r e c i p e s  in d ic a te  th a t  th e  f l e s h  o f  th i s  a n i m a l  w a s  h ig h ly  r e g a r d e d  
( s e e  W i ls o n ,  1976, p . 7 4 , 78 , 80 & 82). C o m p a r e d  to th e  c o n t r ib u t io n  
m a d e  by  th e  d o m e s t i c  s p e c i e s ,  m e a t  f r o m  d e e r  a n d  h a r e  w a s  n o t  an  
i m p o r t a n t  f e a t u r e  in th e  d ie t ,  b u t  o n ly  s u p p le m e n te d  i t ,
' T h e  v a lu e s  p r e s e n t e d  in  T a b le  32, h o w e v e r ,  m u s t  o n ly  be  c o n s i d e r e d  
a s  p ro v id in g  an  a p p r o x im a te  gu ide  to  th e  c o n t r ib u t io n  th a t  e a c h  s p e c i e s  
m a d e  to  the  m e d i e v a l  d ie t .  T h e y  a r e  b a s e d  on th e  w e ig h t  o f  b one  
an d  so  h a v e  n o t  ta k e n  in to  a c c o u n t  s u p p l i e s  of b o n e d  m e a t  e .  g. s a l t e d  
p o r k  a n d  v e n is o n ,  i t e m s  w h ic h  l e a v e  no t r a c e  in  th e  a r c h a e o l o g i c a l  
r e c o r d .  A p a r t  f r o m  r e c o r d s  of r e g u l a r  c o n s ig n m e n ts  o f  b a r r e l s  o f  
s a l t e d  v e n is o n  s e n t  f r o m  E s s e x ,  H a m p s h i r e ,  N o r th a m p to n ,  S o m e r s e t  
a n d  W i l t s h i r e  to  th e  R o y a l  h o u s e h o ld  In L o n d o n  In th e  f o u r t e e n th  
c e n t u r y  ( s e e  B a i l i e - G r o h m a n ,  1904, p .  203; s e c t io n  3 . 2 ,  a b o v e ) ,  
t h e r e  a r e  no know n  c o n t e m p o r a r y  i n v e n to r i e s  sho w in g  th a t  th is  
t r a f f i c  c o n t in u e d  Into  th e  T u d o r  p e r i o d .  I t  is  n o t ,  t h e r e f o r e ,  p o s s ib le  
to  e s t i m a t e  th e  q u a n t i t i e s  of s a l t e d ,  d r i e d  a n d  s m o k e d  m e a t ,  if  a n y ,  
i m p o r t e d  in to  the  c i ty  d u r in g  the  f i f t e e n th  a n d  s ix te e n th  c e n t u r i e s  A D .
O ne  of th e  l i n e s  o f  e n q u i ry  p u r s u e d  d u r in g  th e  s tu d y  w a s  a  c o m p a r i s o n  
o f  th e  f a u n a l  r e m a i n s  c o l l e c t e d  f r o m  th e  ' r o b b e r  p i t s '  ( d e p o s i t s  1 & 23) 
i n s id e  th e  c a s t l e  w a l l s  w i th  th e  a n im a l  b o n e s  f r o m  th e  d u m p  of c i ty
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r u b b i s h  (d e p o s i t  100) o u t s id e .  In o r d e r  to I n v e s t ig a te  p o s s i b l e  
d i f f e r e n c e s  b e tw e e n  the  d ie t  of th e  n o b i l i ty  an d  th a t  o f  th e  c o m m o n e r s ,  
O ne s t r i k i n g  d i f f e r e n c e  b e tw e e n  th e  c a s t l e  a n d  c i ty  d u m p s  o f  r e f u s e  
is  s e e n  in th e  s i z e  o f  t h e i r  c a t t l e ;  the  b o n e s  o f  c a t t l e  f r o m  th e  c a s t l e  
a r e  a l l  f r o m  l a r g e  s i z e d ,  long  h o r n e d  a n i m a l s ,  w h i l s t  t h o s e  f r o m  
th e  c i ty  c o m e  f r o m  s m a l l ,  m e d iu m ,  a s  w e l l  a s  l a r g e  s i z e d  c a t t l e .  
T h e r e  a r e  two r e a s o n s  f o r  b e l i e v in g  th a t  th e  b one  e l e m e n t s  of the  
l a r g e  s i z e d  c a t t l e  in d e p o s i t s  1 & 23 w e r e  d u m p e d  a l t o g e t h e r  a t  
one  t i m e ,  an d  th a t  th e y  o r i g i n a t e d  f r o m  o n ly  one  o r  two h e r d s .  
F i r s t l y ,  th e  c a s t l e  p i t s  w e r e  o n ly  open  f o r  a  v e r y  l i m i t e d  p e r i o d  of 
t i m e ,  p e r h a p s  l e s s  th a n  a  m o n th ,  an d  s e c o n d ly ,  th e  su p p ly  of 
l i v e s t o c k  to  th e  R o y a l  h o u s e h o ld  in  th e  T u d o r  p e r i o d  w a s  o f te n  m e t  
b y  c o n t r a c t  w ith  in d iv id u a l  f a r m e r s  ( E v e r i t t ,  1967, p . 516). I f  
th e  c a t t l e  f r o m  th e  c a s t l e  p i t s  a r e  f r o m  a  s in g le  h e r d  th e n  th e  
a s s e s s m e n t  th a t  m o s t  o f  t h e s e  a n im a l s  a r e  c a s t r a t e s  ( s e e  s e c t io n
3. 2, a b o v e )  m a y  be  t a k e n  to in d ic a te  th a t  th e y  h a d  b e e n  r a i s e d  
s p e c i f i c a l ly  f o r  th e  t a b l e  an d  n o t  c u l le d  a f t e r  a  fu l l  w o r k in g  l i f e  a s  
p lo u g h  o x e n ,  a s  w a s  g e n e r a l  f o r  c a t t l e  s u p p l ie d  to th e  b u t c h e r s  in  
th e  c i ty .  T h e  g ro u p  f r o m  d e p o s i t s  1 & 2 3  r e p r e s e n t s  o v e r  80 
c a s t r a t e s ,  a n d  no a r a b l e  f a r m  a t  th a t  t im e  w o u ld  h a v e  m a in t a in e d  
s u c h  a  l a r g e  n u m b e r  o f o x en . In  a d d i t io n  to  th e  d i f f e r e n c e  in  s iz e  
o f  c a t t l e  f r o m  the  two d u m p s ,  t h e r e  w a s  a  h ig h e r  p r o p o r t i o n  of 
y o u n g  r a b b i t s  an d  a  g r e a t e r  q u a n t i ty  of b o n e  o f d e e r  fo und  in  th e  
r e f u s e  f r o m  th e  c a s t l e .  O n  th e  o th e r  h a n d ,  th e  o v e r a l l  a n a ly s e s  
on  th e  o th e r  m a m m a l i a n  r e m a i n s  s h o w e d  no  d i f f e r e n c e  in th e  
q u a l i t y  of d ie t  o f  th e  n o b i l i ty ,  c o m p a r e d  to  th a t  o f  th e  c o m m o n e r s .  
T h e  v a lu e s  f o r  p ig  in  T a b le  32 m a y  show  a  d i s c r e p a n c y ,  b u t  th is  
w a s  n o t  b o r n e  o u t  by  the  o th e r  s a m p l e s  ( d e p o s i t s  88 & 100) o f  
m a m m a l i a n  b o n e  ta k e n  f r o m  th e  d o c k  b a s in  d u m p  w h e r e  th e  
p r o p o r t i o n  of p ig  b one  w a s  e s t i m a t e d  a t  j u s t  u n d e r  4%, th e  s a m e  
a s  f o r  th e  p ig  f r o m  fhe c a s t l e .  T h i s  d i s c r e p a n c y  b e tw e e n  s a m p l e s  
f r o m  d i f f e r e n t  a r e a s  o f  th e  s a m e  d u m p  e x e m p l i f i e s  th e  d a n g e r  of 
a r r i v i n g  a t  an  i n c o r r e c t  i n t e r p r e t a t i o n  th r o u g h  u s e  o f  d a ta  d ra w n  
f r o m  a  s a m p l e  ta k e n  f r o m  a m u c h  l a r g e r  d e p o s i t .
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T h e  k i l l - o f f  p a t t e r n s  e s t a b l i s h e d  f o r  c a t t l e ,  s h e e p  and p ig ,  r e v e a l  
th a t  b o th  th e  I n h a b i ta n ts  o f  th e  c a s t l e  a n d  th e  c i t i z e n s  of L o n d o n  
a te  b o th  y o ung  a n d  o ld  a n i m a l s  Ï. e . v e a l ,  l a m b  a n d  s u c k in g  p ig ,  
a s  w e l l  a s  th e  m e a t  of o ld e r  b e a s t s .
T h e  r e f u s e  in th e  c a s t l e  p i t s  w h ic h  in c lu d e d  sk u l l  f r a g m e n t s  a n d  
m e ta p o d ia l  b o n e s  of c a t t l e ,  s h e e p  an d  p ig ,  m a y  in d ic a te  t h a t  
d o m e s t i c  l i v e s t o c k  w e r e  b e in g  s l a u g h t e r e d  w i th in  th e  w a l l s  o f  th e  
c a s t l e ,  a n d  th i s  p r e s u p p o s e s  th e  e x i s t e n c e  o f  a  s l a u g h t e r  y a r d  
a t t a c h e d  to  th e  k i t c h e n s  a t  B a y n a r d ' s  C a s t l e .  U n f o r tu n a te ly ,  th i s  
o b s e r v a t i o n  c a n  n o t  b e  v e r i f i e d  o r  r e f u t e d  a s  t h e r e  a r e ,  a s  y e t ,  
no  k n o w n  e x ta n t  p la n s  sh o w in g  th e  i n t e r i o r  l a y o u t  o f  th e  c a s t l e .
T h i s  a n d  o th e r  a s p e c t s  a s s o c i a t e d  w i th  th e  h i s t o r y  of th e  s i t e  
r e m a i n  u n r e s o lv e d ,  a n d  w o r k  on  th e  c o l l e c t io n  of m a m m a l i a n  bone  
i s  c o n t in u in g .
T h e  c o l l e c t io n  o f  m a m m a l i a n  b o n e  f r o m  B a y n a r d ' s  C a s t l e  p r o v id e s  
a  good b a s i s  f o r  th e  e lu c id a t io n  o f  th e  p r o b l e m s  r e l a t i n g  to  th e  
e x p lo i ta t io n  of d o m e s t i c  a n d  w i ld  s p e c i e s  o f  a n im a l s  b y  th e  l a t e  
m e d i e v a l  an d  e a r l y  T u d o r  s o c i e ty  o f  L o n d o n .  T h is  b o n e  m a t e r i a l  
sh o u ld  n o t  b e  v ie w e d ,  h o w e v e r ,  in  i s o la t io n  b u t  a s  p a r t  of a  m u c h  
l a r g e r  body  of e v id e n c e  on th e  su p p ly  of fo o d  to  th e  c i ty  in  th e  l a t e  
f i f t e e n th  an d  e a r l y  s ix te e n th  c e n t u r i e s  A D , in f o r m a t io n  on w h ic h  
r e m a i n s  to  be  c o l l a t e d  an d  p u b l i s h e d .  To p r o m o t e  t h i s ,  t h e  p r i m a r y  
d a ta  on the  f a u n a l  r e m a i n s  f r o m  B a y n a r d 's  C a s t l e  a r e  a v a i l a b l e  a t  
th e  B M (N H ), a s  a r e  the  s p e c i m e n s ,  fo r  a n y o n e  w ho m a y  w i s h  to 
m a k e  u s e  of th e m .
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4. SUMMARY O F THE DATA
IN D E X P a g e  num ber
S p e c ie s
D o m e s t i c :
E q u u s  ( d o m e s t ic )
B o s  
O v is  
Sus 
C a n is  
F e l l s
O r y c to la g u s  c u n lc u lu s
h o r s e
c a t t l e
sh e e p
Pïg
dog
c a t
r a b b i t
171
176
183
198
207
211
216
2. W ild :
C e r v u s  e la p h u s  
D a m a  d a m a  
C a p r e o lu s  c a p r e o l u s  
L e p u s  sp .
R a t tu s  r a t t u s  
E r i n a c e u s  e u r o p a e u s
R e d  d e e r  
F a l lo w  d e e r  
R o e  d e e r  
h a r e
B la c k  r a t  
h e d g e h o g
219 
. 219 
221 
222  
223 
223
K E Y
1.
3.
W ith  th e  e x c e p t io n  o f  v a lu e s  f o r  the  h e ig h t  a t  th e  
w i t h e r s  ( in  c m ) ,  a l l  m e a s u r e m e n t s  a r e  g iv e n  in  m m .  
U n le s s  s t a t e d  o t h e r w i s e ,  a l l  m e a s u r e m e n t s  f o r  long  
b o n e s  a r e  m a x i m u m  d im e n s io n s  ta k e n  f r o m  e l e m e n t s  
w i th  f u s e d  e p ip h y s i s .
A b b r e v i a t i o n s  u s e d : -
P ro x o  w id th  -  M e d i o - l a t e r a l  w id th  a c r o s s  p r o x i m a l  
e p ip h y s i s
P r o x .  d e p th  -  A n t e r i o - p o s t e r i o r  d e p th  of p r o x i m a l  
e p ip h y s i s
M in . s h a f t  w id th  -  M in im u m  m e d i o - l a t e r a l  w id th  
a c r o s s  th e  s h a f t
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D ls t ,  w id th  -  M e d i o - l a t e r a l  w id th  a c r o s s  d i s t a l  e p ip h y s i s  
N = N u m b e r  of s p e c im e n s
M  = M e a n  ( e s t i m a t e d  by  a v e r a g e  v a lu e  of th e  o b s e r v a t io n s
on  the  v a r i a t e )
R an g e=  O b s e r v e d  s i z e  r a n g e  ( lo w e s t  an d  h ig h e s t  v a lu e s  of 
v a r i a t e )
SD = S t a n d a r d  d e v ia t io n
SE  = S t a n d a r d  e r r o r  of th e  m e a n
4 . L e t t e r s  in  p a r e n t h e s i s  e .  g. (BT) r e f e r  to  p o in ts  of m e a s u r e m e n t  
d e s c r i b e d  b y  von  den  D r i e s c h  (197 6)
5 . R e g i s t r a t i o n  n u m b e r s  a r e  t h o s e  e n t e r e d  In to  th e  BM(NH) c o m p u te r  
b a s e d  c a ta lo g u e .
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H O R S E  O r d e r ;  P e r i s s o d a c t y l a
F a m i l y :  E q u i d a e
Taxon :  E q u u s  ( d o m e s t i c )
H e i g h t  a t  t h e  w i t h e r s ,  c a l c u l a t e d  a f t e r  the  m e t h o d  of  K i e s e w a l t e r  
(1888).
F a c t o r s :  -  h u m e r u s  4 . 8 7  f e m u r  3 .5 1
r a d i u s  4 . 3 4  t i b i a  4 . 3 6
m e t a c a r p u s  6 .4 1  m e t a t a r s u s  5 . 3 3
I .  B a y n a r d ' s  C a s t l e ,  d e p o s i t s  1 23 ( ' r o b b e r  p i t s '  c. 1520 AD)
T a b l e  1 . 1 T i b i a  T a b l e  1 . 2 P h a l a n x  2
R e g .  N o .  75 .  9939 ( d e p o s i t  1) R e g .  No.  75 .  9936 ( d e p o s i t  1)
D i s t .  w i d t h  (Bd) 8 5 . 5  L e n g t h  (GL) 4 5 . 6
D i s t .  d e p t h  (Td) 5 4 . 7  P r o x .  w i d t h  (Bp) 5 0 .5
P r o x .  d e p th  (Tp) 32. 2
M id  s h a f t  w id th  (KD) 44. 6
D i s t .  w id th  (Bd) 48 .  6
II .  B a y n a r d ' s  C a s t l e ,  d e p o s i t  80 (d o ck  b a s i n  d u m p  c .  1500 AD)
T a b l e  II .  1 M a n d ib l e
R e g .  No .  7 5 . 9 9 4 5 .  L e f t  m a n d i b l e  of m a l e  o r  c a s t r a t e .  A g e d  6 to  7 y e a r s
1. L e n g t h  of m a n d i b l e  4 0 0 . 0
6. . L e n g t h  o f  to o th  r o w ,  P ^  -  M^ 174. 8
15. L e n g t h  o f  the  d i a s t e m a ,  a n t e r i o r  ed g e  of P ^
a l v e o l u s  to p o s t e r i o r  edge  o f l ^  a l v e o l u s  93. 1
19. H e i g h t  of  m a n d i b l e ,  c o n d y le  to  a n g le  of  m a n d i b l e  219. 9
22b H e i g h t  o f  m a n d i b l e  in  r e g i o n  of M 7 3 . 4
22c  H e i g h t  of m a n d i b l e  in  r e g i o n  o f  P ^  51. 2
N u m b e r s  a s  in  D r i e s c h  (197 6, F i g .  19a,  p .  51)
III  B a y n a r d ' s  C a s t l e ,  d e p o s i t  88 (dock  b a s i n  d u m p  c .  1500 AD)
T a b l e  II I .  1 P h a l a n x  2 
R e g .  N o .  75 .  9935
L e n g t h  (GL) 49 . 3
P r o x .  w i d t h  (Bp) 5 4 . 5
P r o x .  d e p t h  (Tp) 3 1 . 9
M id  s h a f t  w i d t h  (KD) 45. 1
D i s t .  w i d t h  (Bd) 5 2 .1
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IV. B a y n a r d ' s  C a s t l e ,  d e p o s i t  100 (d o ck  b a s i n  du m p ,  c.  1500 AD)
T a b l e  IV. 1 H u m e r u s
R e g .  N o ,  75 .  9941.  P r o x i m a l  
e p i p h y s i s  g n a w e d  by  dog.
L a t e r a l  l e n g t h  (GLT.)
M id  s h a f t  w id th
D i s t .  w id th
H e i g h t  a t  t h e  w i t h e r s
2 8 4 . 9
34. 1 
6 9 ;7  
138. 8 c m
T a b l e  IV, 2 I n n o m i n a t e  
R e g .  No.  7 5 . 9 9 4 7 .  M a le  
L e n g t h  of a c e t a b u l u m  (LA) 65. 9
T a b l e  IV .  3 T a l u s
R e g .  N o .  75 .1 0 8 7 9
D i s t .  w i d t h  (GB) 
L e n g t h  of  m e d i a l  r i m  
of  the  t r o c h l e a  ( L m T )
T a b l e  IV. 4  M e t a c a r p a l  bone
R e g .  No.  7 5 .9 9 4 2
6 1 . 0  L e n g t h  (GL) 2 3 6 . 3
L a t e r a l  l e n g t h  (GLI) 2 2 5 . 0
5 5 , 9  P r o x . w i d t h  (Bp) 5 3 . 6
P r o x .  d e p th  (Tp) 3 5 . 5
M i d  s h a f t  w i d t h  (KD) 35. 0
D i s t .  w id th  (Bd) 5 1 . 8
H e i g h t  a t  t h e  w i t h e r s  144. 2 c m
T a b l e  IV . .5 M e t a t a r s a l  b o n e
R e g .  N o .  7 5 . 9 9 4 3 .  P r o x i m a l  
e p i p h y s i s  & p a r t  of  s h a f t ,  
s a w n .
P r o x .  w i d t h  (Bp)
P r o x .  d e p t h
T a b l e  IV. 6 P h a l a n x  1
R e g .  N o s .  75 .  9927 to  7 5 .9 9 2 9
44 .  8 . L e n g t h  (GL)
3 7 . 4  P r o x . w i d t h  (Bp)
M i d  s h a f t  width(] 
D i s t .  w id th  (Bd)
R e g .  No.
9927 9928 9929
8 5 . 7 7 9 . 3 8 3 . 8
58.  1 50. 1 5 5 . 0
3 5 . 4 3 3 . 0 35. 6
4 8 . 2 44.  5 4 7 . 3
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T a b l e  IV. 7 P h a l a n x  2 . T a b l e  IV. 8 H oof  c o r e
R e g .  N o .  7 5 . 9 9 3 4  R e g .  No.  75 .  9937 H i n d l i m b
L e n g t h  (GL) 43 . 1 L e n g t h  (GL) 68. 1
P r o x .  w id th  (Bp) 4 6 . 9  W id th  (GB) 7 6 . 0
P r o x .  d e p t h  (Tp) 29.  1
M id  s h a f t  w i d t h  (DK) 40 .  0
D i s t .  w i d t h  (Bd) 44 .  1
V. B a y n a r d ' s  C a s t l e ,  d e p o s i t s  5000 ( s e c o n d a r y  r u b b i s h  p i t s ,  
m o s t l y  c .  13th c e n t u r y  A D .  )
T a b l e  V. 1 T i b i a
R e g .  N o .  7 5 . 9 9 4 0  ( d e p o s i t  5 0 4 1 ,1  s p e c i m e n )
D i s t ,  w i d t h  (Bd) 6 9 .0
D i s t .  d e p t h  (Td)  4 1 . 2
T a b l e  V2. P h a l a n x  2
R e g .  N o s .  75 .  9930 to  7 5 . 9 9 3 3
D e p o s i t s  5212 ,  5154 ,  5017 &: 5078 ,  4  s p e c i m e n s )
R e g .  N o .  L e n g t h  (GL) P r o x .  w id th (B p)  D i s t .  w id th (B p)  M id  s h a f t  w i d t h  (KD)
9930 8 1 . 5  5 3 . 5  4 3 . 7  3 1 . 5
9931 8 0 . 0  5 5 . 7  46 .  3 3 6 . 4
9932 8 3 . 4  5 2 . 5  4 5 . 3  3 4 . 6
9933 7 3 . 4  4 9 . 1  4 2 . 7  3 1 . 6
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T a b l e  V. 3 H oof  c o r e
R e g .  N o .  75 .  9938 ( d e p o s i t  5045).  F o r e  l i m b
L e n g t h  (GL) 66. 3
W id th  (GB) 7 7 . 5
L e n g t h  o f  d o r s a l  s u r f a c e  (Ld) 50.  0
H e i g h t  in r e g i o n  of  p y r a m i d a l  p r o c e s s  (HP) 3 8 . 0
VI. M o d e r n  s p e c i m e n s  of h o r s e s  h e ld  in the  BM(NH)
•T ab le  VI .  1 New F o r e s t  pony 
R e g .  No.  H37"
B o n e  L a t e r a l  l e n g t h  (m m )  H e ig h t  a t  t h e  w i t h e r s  ( cm )
H u m e r u s  253 1 2 3 .2
R a d i u s  280 1 2 1 .5
M e t a c a r p a l  b o n e  184 1 1 7 .9
F e m u r  354 1 2 4 .3
T i b i a  286 1 2 4 .7
M e t a t a r s a l  bone  223 1 1 8 .9
M e a n  h e i g h t  a t  th e  w i t h e r s  1 2 1 . 8  c m
T a b l e  VI.  2 M o d e r n  r a c e h o r s e ,  St .  F r u s q u i n  
R e g .  N O .H 4 2 .  M a le
B o n e  L a t e r a l  l e n g th  ( m m )  H e ig h t  a t  t h e  w i t h e r s  ( cm )
H u m e r u s  342 166. 6
R a d i u s  • 375 1 6 2 , 8
M e t a c a r p a l  b o n e  257 1 6 4 .7
F e m u r  475 1 6 6 .7
T i b i a  37 9 1 6 5 . 2
M e t a t a r s a l  b o n e  299 1 5 9 . 4
M e a n  h e i g h t  a t  th e  w i t h e r s  164. 2 c m
T a b l e  VI.  3 M o d e r n  r a c e h o r s e ,  B ro v /n  J a c k  
N o t  r e g .  , m o u n t e d  s p e c i m e n .  C a s t r a t e
B o n e  L a t e r a l  l e n g t h  (m m )  H e i g h t  a t  t h e  w i t h e r s  ( cm )
H u m e r u s  338 1 6 4 . 6
R a d i u s  392 170. 1
M e t a c a r p a l  b o n e  263 16S, 6
F e m u r  . 490 1 7 2 .0
T i b i a  385 1 6 7 .9
M e t a t a r s a l  bone  314 1 5 7 . 4
M e a n  h e i g h t  a t  th e  w i t h e r s  1 6 8 . 4  c m
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T a b l e  VI. 4 M o d e m  r a c e h o r s e  (A ra b ) ,  D w a r k a  
R e g .  N o .  1924. 5 . 4 .  1 M a le
B o n e  L a t e r a l  l e n g th  (m m )  H e ig h t  a t  t h e  w i t h e r s  (cm)
H u m e r u s 320 1 5 5 .8
R a d i u s 359 ' 1 5 5 .8
M e t a c a r p a l  bone 237 1 5 1 .9
F e m u r 422 148. 1
T i b i a 349 1 5 2 .2
M e t a t a r s a l  bone 283 150. 8
M e a n  h e ig h t  a t  the  w i t h e r s 152. 4 c m
T a b l e  VI, 5 M ode r n  S h i r e  h o r s e ,  B l a i s d o n  C o n q u e r o r
R e g . N o .  H I 4. M a l e .  F o a l e d  in 1894 a n d  d ie d  in 1904
B o n e L a t e r a l  l e n g t h  (m m )  H e i g h t  a t  t h e  w i th e
H u m e r u s 370 180. 2
R a d i u s 380 1 6 4 .9
M e t a c a r p a l  bone 269 1 7 2 . 4
F e m u r 520 1 8 2 .5  ^
T i b i a 395 172. 2
M e t a t a r s a l  bone 315 167. 9
M e a n  h e i g h t  a t  t h e  w i t h e r s 1 7 3 . 4
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C A T T L E O r d e r :  A r t l o d a c t y l a
F a m i l y :  B o v id a e
Taxon :  B o s  ( d o m e s t i c )
H e i g h t  a t  t h e  w i t h e r s ,  c a l c u l a t e d  a f t e r  the  m e t h o d s  of  B o e s s n e c k  a n d  F o c k  
( s e e  von den  D r i e s c h  & B o e s s n e c k ,  1974, p.  336).
B o e s s n e c k :
F o c k :
L e n g t h  x  6. 40 
L e n g t h  x  6. 13
I. B a y n a r d ' s  C a s t l e ,  d e p o s i t s  1 & 23 ( ' r o b b e r  p i t s '  c. 1520 AD) 
T a b l e  1 . 1 H o r n  c o r e
R e g .  N o s .  75.  8299 to  75 .  8302 ( d e p o s i t  23); 75 .  8303 ( d e p o s i t  1)
aR e g .  No. M e a s u r e m e n t s D e s c r i p t i o n  & c l a s s i f i c a t i o n
1 2 3 c u r v a t u r e s h a p e  of  t ip g r o u p s e x
8299 355 207 84 t w i s t e d p o in t e d LH C / F ?
8300 - 201 78 t w i s t e d - LH M  ?
8301 - 255 94 t w i s t e d - LH C
8302 - 238 86 t w i s t e d — LH C
8303 - 219 91 t w i s t e d p o i n t e d LH C / F  ?
K ey :
a .  M e a s u r e m e n t s :  1. L e n g t h  o f  p o s t e r i o r - d o r s a l  ( o u t e r ) c u r v e
2. B a s a l  c i r c u m f e r e n c e
3. I n d e x  of  ( m i n i m u m  d i a m e t e r  a t  b a s e / m a x i m u m  
d i a m e t e r  a t  b a s e )  x  100
b.  D e s c r i p t i o n  & c l a s s i f i c a t i o n ,  a f t e r  the  s y s t e m  p r o p o s e d  b y  A r m l t a g e  
&: C l u t t o n - B r o c k  (197 6)
G r o u p : LH L o n g  h o r n e d
MH M e d i u m  h o r n e d
SH S h o r t  h o r n e d
S m H S m a l l  h o r n e d
Sex: M M a le  (bull)
F F e m a l e  (cow)
C C a s t r a t e  (ox)
T a b l e  I . 2 R a d i u s
R e g .  N o s .  7 5 . 9 6 5 1  to  7 5 . 9 6 6 6  ( d e p o s i t s  1 & 23)
M e a s u r e m e n t N . M R a n g e
P r o x .  w i d t h 8 76. 12 73 .  1 -  8 0 . 4
D i s t .  w i d t h 5 7 2 . 7 6 65. 6 -  7 7 . 5
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T a b l e  I .  3 M e t a c a r p a l  b one
R e  go N o s . 75 .  8556 to 75.  8673 (d e p o s i t  23); 75.  8674 to  7 5 .8 7 4 7  (d e p o s i t  1)
N M R a n g e SD
D e p o s i t  1
L e n g t h .74 196. 80 1 7 8 .9  - 2 1 6 .0 8 . 4 9
P r o x .  w id th  (Bp) 74 ; 6 0 .8 0 48. 8 -  6 9 . 4 3 . 5 3
P r o x .  d e p t h 7 4 34. 50 29. 1 -  3 9 .0 2. 10
M id .  s h a f t  w id th 74 35. 60 2 7 . 6  - 4 0 . 3 2 . 4 4
D i s t ,  s h a f t  w id th 74 5 7 .9 5 48.  6 -  6 3 .5 2. 90
D i s t ,  e p i p h y s ^ l  w id th 7 4 6 4 .8 9 51. 5 -  76 .  1 3. 83
D e p o s i t  23
L e n g t h 118 2 0 1 .1 2 1 7 7 .5  - 2  4 7 . 0 1 0 .2 2
P r o x .  w i d t h  (Bp) 118 6 1 . 7 4 5 3 .7  -  73.  0 2. 86
P r o x .  d e p th 118 34. 95 30. 1 -  3 9 . 3 1 .5 5
M id  s h a f t  w id th 118 3 5 .9 5 30. 1 -  4 2 . 6 2. 31
D i s t .  s h a f t  w id th 118 5 9 . 8 2 5 2 . 4  -  71 .  8 3. 08
D i s t .  e p i p h y s i a l  w id th 118 66. 36 55. 2 -  7 7 . 3 3. 66
H e i g h t  a t  th e  w i t h e r s  ( cm ) :
D e p o s i t  1.
M e th o d N M R a n g e
B o e s s n e c k 74 1 2 6 .0 114. 5 -  1 3 8 .2
F o c k 74 1 2 0 . 4 1 0 9 .5  -  1 3 2 .2
D e p o s i t  23
M e th o d N M R a n g e
B o e s s n e c k 118 1 2 8 .7 113. 6 -  158. 1
F o c k 118 123. 1 108. 6 -  151. 1
T a b l e  1. 4  P h a l a n x  1
R e g .  N o s .  7 5. 9676 ( d e p o s i t  l); 75 .  9677 ( d e p o s i t  23); 75.  9693 ( d e p o s i t  23)
D e p o s i t  1 & 23 N M R a n g e SD S E
(1) F o r e
L e n g t h  ( l a t e r a l ) 39 5 8 .7 5 54.  1 -  6 5 . 4 2 . 7 4 0 . 4 4
L e n g t h  ( m e d i a l ) 39 5 8 . 0 8 5 3 . 8  -  6 4 . 2 2 . 7 0 0 . 4 3
P r o x .  w id th 39 31. 27 2 8 . 4  -  3 4 .7 1 .2 8 0 . 2 0
P r o x .  d e p t h 39 32. 24 2 9 . 5  -  3 4 . 9 1 .4 5 0 . 2 3
D i s t .  w i d t h 39 30. 65. 2 6 . 4  -  36.  2 1 .8 9 0 . 3 0
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(2) H ind N M R a n g e SD SE
L e n g t h  ( l a t e r a l ) 34 61. 61 5 6 . 4  -  68. 2 2.  69 0 . 4 6
L e n g t h  (m e d ia l ) 34 61. 88 5 5 . 2  -  67. 6 2 . 7 6 0 . 4 7
P r o x .  w id th 34 29. 33 26. 2 -  32. 0 1 .4 0 0 . 2 4
P r o x .  d e p t h 34 32. 90 28. 5 -  36.  0 1. 86 0 . 3 2
D i s t ,  w id th 34 2 8 . 9 6 25. 1 -  32.  3 1 . 6 4 0. 28
s e e  v o n  den  D r i e s c h  (197 6, p .  86)
II .  B a y n a r d * s  C a s t l e ,  d e p o s i t s  88,  89,  100 & 150 (dock  b a s i n  d u m p  c. 1500 AD) 
T a b l e  II.  1 H o r n  c o r e
R e g .  N o s .  75 .  8278 to  75 .  8309 ( d e p o s i t  100); 75 .  8749 ( d e p o s i t  150)
3. IdR e g .  N o.  M e a s u r e m e n t s  D e s c r i p t i o n  ’ ........................and C l a s s i f i c a t i o n
1 2 3 c u r v a t u r e s h a p e  of t ip g r o u p s e x
8278 4 0 0 e 250 87 t w i s t e d p o i n t e d LH C
8279 325 186 88 t w i s t e d p o i n t e d LH F
8280 - 195 85 t w i s t e d - LH F
8284 220 182 75 t w i s t e d p o i n t e d MH C
8285 170e 153 76 t w i s t e d p o i n t e d MH F
8286 - 120 83 - - SH ' F
8291 258 200 76 t w i s t e d p o i n t e d LH M
8292 240 215 74 t w i s t e d p o i n t e d LH M
8293 65 90 78 s t r a i g h t p o i n t e d /  
r o u n d  e n d ed
S m H C
8309 — • 125 85 - SH F
8749 200 167 85 t w i s t e d p o i n t e d MH C
a .  & b. a s  in  T a b l e  1 , 1
T a b l e  II .  2 R a d i u s
R e g .  N o s .  75.  9548 to 75 .  9565 ( d e p o s i t  100)
M •M e a s u r e m e n t  
L e n g t h  
P r o x ,  w i d t h  
D i s t .  w i d t h
N
1
33
13
7 6. 60 
6 9 .7 0
R a n g e  SD SE
2 7 5 . 8
6 4 . 5  -  86.  1 5 . 5 8  0 .9 7
55.  8 -  90.  I d  8 . 9 9  2 . 4 9
d. S p e c i m e n  w i th  d i s t .  w i d t h  of  90.  1 w a s  d e f o r m e d .
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T a b l e  II ,  3 M e t a c a r p a l  bone
R e g .  N o s .  75 .  8377 to 75.  8415 ( d e p o s i t s  88 & 100); 75.  8453 to 75 .  8460 
( d e p o s i t  100); 75.  8462 to 75 .  8493 ( d e p o s i t  88); 75.  8525 to 75.  8538 ( d e p o s i t  88); 
75 .  8970 to  75 .  9009 ( d e p o s i t  150)
N M R a n g e  SD SE
D e p o s i t s  88,  100 & 150,
L e n g t h
P r o x .  w i d t h  (Bp)
P r o x .  d e p t h  
M i d  s h a f t  w id th  
D i s t .  s h a f t  w id th  
D i s t .  e p i p h y s i a l
w id th
H e i g h t  a t  th e  w i t h e r s  ( cm ) :
8 1 8 0 .2 0 1 6 4 . 5  -  1 9 9 .2 - -
13 5 6 . 7 9 4 3 . 3  -  6 9 .9 6. 34 1 . 7 6
13 32. 30 26 . 8 -  3 6 . 4 2. 86 0 . 7 9
8 3 0 . 4 4 2 6 . 4  -  34.  1 - -
79 51. 31 3 9 . 9  -  6 1 .5 4. 40 0 . 4 9
79 5 6 . 6 8 46.  6 -  66. 5 4.  88 0 . 5 5
M e th o d  
B o e s s n e c k  
F o c k
T a b l e  I I .  4 P h a l a n x  1
N M R a n g e
8 115. 3 105. 3 -  1 2 7 .5
8 110. 8 100. 8 -  122 .1
R e g .  N o s .  75.  9678 ( d e p o s i t  100); 75 .  9679 ( d e p o s i t  150); 75 .  9682 (d e p o s i t  89); 
75.  9683 ( d e p o s i t  88)
D e p o s i t  88,  89,  100 & 150 *
N M R a n g e  SD SE
(1) F o r e
L e n g t h  ( l a t e r a l )
L e n g t h  ( m e d ia l )
P r o x ,  w i d t h  
P r o x .  d e p t h  
D i s t ,  w id th
(2) H in d
L e n g t h  ( l a t e r a l )
L e n g t h  ( m e d i a l )
P r o x ,  w i d t h  
P r o x .  d e p t h  
D i s t .  w i d t h
* E x c l u d i n g  d e f o r m e d  s p e c i m e n s  an d  an y  w i t h  e x o s t o s i s
29 55. 11 4 5 . 7  -  62. 3 3 . 4 2 0 . 6 4
29 5 4 . 4 7 46.  0 -  61. 5 3 . 2 8 0 . 6 1
29 2 9 . 9 4 25.  5 -  32.  6 2. 10 0 . 3 9
29 30. 98 r 2 5 . 1  -  3 5 .9 2. 62 0 . 4 9
29 2 9 . 0 6 23 . 0 -  3 3 .0 2. 50 0 . 4 7
31 58. 61 49 . 8 -  6 2 .9 3. 20 0 . 5 8
31 59. 10 49 .  3 - 6 3 . 2 3 . 4 3 0. 62
31 27. 63 2 3 . 0  -  3 1 . 8 2. 31 0 . 4 2
31 3 1 . 2 2 25. 6 -  3 8 . 4 2. 67 0 . 4 8
31 2 6 .9 7 2 2 . 4  -  3 0 . 4 2. 12 0 . 3 8
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III. B ay  n a r d s  C a s t l e ,  d e p o s i t  25Ô (c i ty  d e b r i s  c. m i d  14th c e n t u r y  AD) 
T a b l e  III.  1 H o r n  c o r e
R e g ,  N o .  75 .  9233 
R e g .  No. M e a s u r e m e n t s  
1 2  3
9233 104 128
a.  &c b .  a s  in T a b l e  1 . 1
T a b l e  III .  2 R a d i u s
83
D e s c r i p t i o n  & c l a s s i f i c a t i o n  
c u r v a t u r e  s h a p e  of t ip  g r o u p  s e x
c u r v e d  r o u n d  e n d ed  SH M /  C ?
R e g .  N o s .  75.  9629 to 75 . 9650
M e a s u r e m e n t  N M R a n g e
P r o x .  w i d t h  9 70. 68 65. 1 -  7 6 , 5
D i s t ,  w i d t h  7 5 9 . 9 1 54. 6 -  6 8 , 5
T a b le  III .  3 M e t a c a r p a l  b o n e
R e g ,  N o s .  75.  8825 to  75. 8849
N M  R a n g e SD SE
L e n g t h 1 1 7 5 .3 - -
P r o x .  w id th  (Bp) 12 5 3 . 9 0  4 6 . 7  -  61 .7 5. 66 1. 64
P r o x .  d e p th 12 3 0 . 9 5  2 6 . 7  -  3 4 .9 2. 54 0 . 7 3
M id  s h a f t  w id th 1 2 9 . 5 - -
D i s t ,  s h a f t  w id th 11 47. 55 4 1 .  6 -  5 3 , 8 3. 69 1 .1 1
D i s t ,  e p i p h y s i a l  w id th 11 5 2 . 9 8  4 7 . 4  -  5 8 . 9 3. 90 1. 18
H e i g h t  a t  th e  w i t h e r s  ( cm ) :
M e th o d N M R a n g e
B o e s s n e c k 1 1 1 2 , 2
F o c k 1 1 0 7 .5 %
IV.  B a y n a r d ' s  C a s t l e ,  d e p o s i t s  5000 ( s e c o n d a r y  r u b b i s h  p i t s ,  m o s t l y  c .  13th 
C e n t u r y  AD)__________________________-■ ______________________ __________
T a b l e  IV. 1 H o r n  c o r e  
R e g .  N o s .  75 .  9230 & 7 5 . 9 2 3 2  
R e g .  N o .
aM e a s u r e m e n t s  
1 2 3
D e s c r i p t i o n  & c l a s s i f i c a t i o n  
c u r v a t u r e  s h a p e  o f  t i p  g r o u p  Sex
9230
9232
120
130e
109
144
77
73
t w i s t e d
c u r v e d
p o i n t e d SH
SH
F
C
a.&c b .  a s  in  T a b l e  1 . 1
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T a b l e  IV.  2 M e t a c a r n a l  b o n e
R e g .  N o s .  7 5 .  9093 to 7 5 . 9 1 1 7 ;  7 5 . 9 2 5 6  to 7 5 .9 2 5 7
N M R a n g e SD SE
L e n g t h 4 176. 80 1 7 0 . 2  -  1 8 5 .9 - -
P r o x ,  w id th  (Bp) 4 51. 80 46. 2 - 55.  6 - -
P r o x .  d e p t h 4 29. 88 26. 1 - 32.  2 - -
M id  s h a f t  w id th 4 2 8 . 4 8 2 5 . 0  -  32.  0 - -
D i s t .  s h a f t  w id th 22 47. 67 3 9 . 4  -  5 4 .7 4. 39 0. 94
D i s t ,  e p i p h y s i a l  w id th 21 5 3 .5 1 4 6 . 0  -  63 .7 5 . 5 7 1. 22
H e i g h t  a t  th e  w i t h e r s  ( cm ) :
M e t h o d N M R a n g e
B o e s s n e c k 4 1 1 3 .2 108. 9 - 1 1 9 .0
F o c k 4 1 0 8 . 4 1 0 4 .3  -  1 1 4 .0
T a b l e  IV. 3 P h a l a n x  1
R e g .  No .  75 .  9680
N M R a n g e SD SE
(1) F o r e
L e n g t h  ( l a t e r a l ) 22 50. 83 44 .  1 -  55.  3 2 . 7 2 0 . 5 8
L e n g t h  ( m e d i a l ) 22 4 9 . 9 3 4 3 . 4  -  5 4 .7 2. 68 0 .5 7
P r o x .  w id th 22 26. 80 22. 8 - 31. 0 2. 31 0 . 4 9
P r o x .  d e p th 22 27. 57 23. 3 -  33.  5 2. 59 0 . 5 5
D i s t . w i d t h  * 22 2 5 . 9 0 2 1 . 8  - 2 9 . 5 2 .2 1 0 . 4 7
(2) H in d
L e n g t h  ( l a t e r a l ) 24 5 3 . 2 4 4 7 . 7  - 6 1 .7 3. 62 0 . 7 4
L e n g t h  ( m e d ia l ) 24 5 3 . 0 7 4 8 . 2  -  6 1 .9 3 . 4 4 0 . 7 0
P r o x .  w id th 24 2 3 . 9 3 2 0 . 3  -  2 7 . 8 2. 25 0 . 4 6
P r o x .  d e p t h 24 26. 61 23. 0 -  31.  1 2. 28 0 . 4 7
D i s t .  w id th 24 2 3 . 4 3 2 0 . 2  -  2 7 . 9 2. 29 0 .4 7
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V. M o d e m  s p e c i m e n s  of c a t t l e  
T a b l e  V, 1 M e t a c a r p a l  bone
(1) R e d  D a n i s h  cows
M e a s u r e m e n t s  s u p p l i e d  by  P r o f e s s o r  C. H i g h a m ,  D ep t .  A n t h r o p o lo g y ,  
U n i v e r s i t y  o f  O ta g o ,  N ew  Z e a l a n d
L e n g t h
P r o x .  w i d t h  (Bp)
M i d  s h a f t  w id th  
D i s t .  e p i p h y s i a l  w i d t h
H e i g h t  a t  t h e  w i t h e r s  (cm ) :
M e th o d
B o e s s n e c k
F o c k
(2) C h a r t l e y  b u l l s
BM(NH) R e g .  N o s .  1 9 2 4 .4 .  28 & 1975. 303
N M R a n g e ,S D
32 2 1 5 . 0 3 197. 2 -  2 2 8 .3 7 . 0 8
32 68. 83 63. 5 -  73.  8 2. 20
32 3 5 . 7 5 3 2 . 0  -  39. 0 1. 65
32 64. 66 60. 0 -  70 .  3 2. 26
N M R a n g e
32 1 3 7 . 6 1 2 6 . 2  - 146. 1
32 131. 6 1 2 0 .7  -  13 9 .7
L e n g t h
P r o x .  w i d t h  (Bp)
P r o x .  depth*
M i d  s h a f t  w id th  
D i s t .  s h a f t  w id th  
D i s t .  e p i p h y s i a l  w id th
(24. 4. 28) 
208.  3 
7 7 . 2  
48 .  3 
4 6 . 8  
7 1 . 0  
74.  8
(75. 303) 
2 1 2 . 4  
8 0 . 9  
49 .  8 
4 7 . 4  
70 .  6 
7 6 . 7
H e i g h t  a t  the  w i t h e r s  ( cm )
M e th o d  S p e c i m e n  n u m b e r
1 2 
B o e s s n e c k  133. 3 1 3 5 .9
F o c k  1 2 7 .7  1 3 0 . 2
(3) C h i l l i n g h a m  c a t t l e
S p e c i m e n s  h e l d  in th e  B M  (NH), R e g .  No. 1953. 4.  22.  9
L e n g t h
P r o x .  w i d t h  (Bp)
P r o x .  d e p th  
M i d  s h a f t  w id th  
D i s t .  s h a f t  w id th  
D i s t .  e p i p h y s i a l  w id th
H e i g h t  a t  th e  w i t h e r s  ( cm ) :
M e th o d  N
B o e s s n e c k  7
F o c k  7
N
7
7
7
7
7
7
M
1 7 9 .8 0  
5 3 . 7 9  
32. 96 
3 0 . 7 0  
4 8 . 7 3  
5 5 . 3 9
M
115. 1 
110 . 2
R a n g e  
174. 2 -  183. 8
5 0 . 5  -  5 8 . 9
3 1 . 0  -  3 4 . 7
2 8 . 0  -  3 5 .5
4 6 . 3  -  5 3 . 5
5 2 . 5  -  6 1 .3
R a n g e
111. 5 -  1 1 7 .6  
106. 8 -  1 1 2 .7
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BHEE1P O r d e r :  A r t l o d a c t y l a
E  a m i l y  : B o v id a e
Ta x o n :  O v is  ( d o m e s t i c )
I ,  B a y n a r d ' s  C a s t l e ,  d e p o s i t s  1 & 23 ( ' r o b b e r  pits* c.  1520 A D )
T a b l e  1,1 H o r n  c o r e
R e g .  N o s .  75.  8271 ( d e p o s i t  23); 75 .  8274 & 75.  8275 ( d e p o s i t  1):
75 .  10881 & 75. 10882 ( d e p o s i t  23)
2 3 4R e g .  N o .  Length,  of   ^ B a s a l  c i r c .  M ax .  d i a m .  Min . d i a m .
o u t e r  c u r v e
8271 122 86 31. 6 22. 9
8274 125 93 37. 8 23.  6
8275 77 80 2 6 . 4 2 3 . 7
10881 45 55 17. 6 1 5 .3
10882 88 - 3 1 .7 -
K e y  to m e a s u r e m e n t s :
1. L e n g t h  of  o u t e r  c u r v e :  L e n g t h  o f  the  p o s t e r i o r - d o r  s a l  
( o u te r )  c u r v e  of the  c o r e
2. B a s a l  c i r c .  : B a s a l  c i r c u m f e r e n c e
3. M ax .  diapn. : M a x i m u m  d i a m e t e r  a t  b a s e  of  th e  c o r e
4 .  M in .  d i a m .  : M i n i m u m  d i a m e t e r  a t  b a s e  of the  c o r e
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T a b le  I . 2 M a n d ib l e
R e g .  N o s .  75 ,  6000 to 75 .  6090 (d e p o s i t  23); 75.  6597 to 75 .  6621 ( d e p o s i t  1); 
75 .  6748 to 75.  6802 ( d e p o s i t  1)
A g e  c l a s s ^  
- ( y e a r s )
M e a s u r e . -
, b m e n t s
N M R an g e SD SE
E  2 -3 2 6 4 9 . 9 2 45 .  1 - 5 1 .7
3 13 40. 02 35. 8 - 4 3 . 5 2 . 5 1 0. 69
4 17 2 3 .4 1 1 9 .5 - 26. 8 2 . 0 3 0 . 4 9
5 9 1 5 .4 0 13. 6 -  1 8 .9 - -
6 14 70. 59 65. 5 - 7 6 . 4 3. 12 0 . 8 3
7 6 13. 23 12. 1 - 1 4 .9 - -
F  3r.4 2 10 51. 16 46. 6 -  5 7 . 8 3. 22 1 . 0 2
3 28 39. 66 3 6 . 4 -  45.  1 2 . 5 4 0 . 4 8
4 32 2 3 . 2 4 20. 6 -  2 5 .3 1. 06 0. 19
5 23 1 6 .4 1 1 4 . 2 -  1 9 .9 1 . 5 7 0. 33
6 29 6 9 . 7 2 6 4 . 9 -  7 5 .1 2 . 7 0 0 . 5 0
7 12 13. 32 12. 1 -  1 6 .0 1 .0 7 0 .3 1
G 4 - 6 2 13 53. 32 44.  6 - 6 8 .2 7. 17 1 .9 9
3 26 37. 94 34. 1 - 4 2 . 5 2 . 4 0 0 . 4 7  ■
4 31 22. 48 18. 5 -  2 5 . 4 1 .8 0 0. 32
. 5 21 1 5 . 9 4 14. 3 - 1 8 .9 1 . 2 5 0 . 2 7
6 28 68. 29 63. 5 -  7 4 . 9 3. 15 0. 60
7 18 13. 32 12. 2 -  16, 6 1 . 2 9 0 . 3 0
H 6 -8 2 2 5 2 . 7 - 5 7 .7
3 6 35. 87 3 3 . 4 -  3 8 .1 - -
4 6 2 3 . 0 5 2 1 .7 - 2 4 .5 - -
5 6 16. 63 1 5 .0 - 1 8 .9 - -
6 6 64. 27 60. 0 - 6 7 .2 — — -
7 5 13. 02 12. 0 -  1 4 .0 - —
I 8 -1 0 2 1 5 8 . 4
3 5 34. 00 30. 9 - 3 7 .0 - -
4 5 2 1 . 4 4 1 9 .7 -  2 2 .9 - -
5 4 1 5 .4 0 14. 3 -  16. 6 - -
6 5 63. 10 60. 6 - 6 7 .7 - -
7 . 3 13. 13 13. 0 - 1 3 .2 — —
a .  A g e  c l a s s ;  B a s e d  on s e q u e n c e  of to o th  e r u p t i o n  and  w e a r ,  a f t e r  th e  
m e t h o d  of P a y n e  (1973, p .  299)
b .  K e y  to  m e a s u r e m e n t s :
2. L e n g th :  P o s t e r i o r  edge  of  M^ a l v e o l u s  -  a n g le  of th e  m a n d i b l e
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3. H e i g h t  of m a n d i b l e  in r e g i o n  of
4.  H e i g h t  o f  m a n d i b l e  In r e g i o n  of
5.  H e i g h t  of m a n d i b l e  in r e g i o n  of
6. L e n g t h  of to o th  r o w ,  P ^  -
7.  H e i g h t  of  m a n d i b l e  in r e g i o n  of  the  m e n t a l  f o r a m e n  
N u m b e r s  a s  in  D u e r s t  (1926, p.  334)
T a b l e  I. 3 S c a p u l a
R e g .  N o s .  75 .  6969 to 75 .  7 044  (d e p o s i t  1)
M e a s u r e m e n t ^  N M R a n g e  SD SE
L e n g t h  of  a r t i c u l a r  
s u r f a c e  (G L P )
W id th  o f  g le n o id  c a v i ty  
(BG)
H e i g h t  of  n e c k  
M in .  n e c k  l e n g t h  (KLC)
a .  M e a s u r e m e n t s :  See  D r i e s c h  (197 6, p .  68  -  69); H e ig h t  o f  neck :
P o i n t  o f  a t t a c h m e n t  o f  s p in e  to  n e c k  b e lo w  a c r o m i o n  -  M i d - p o i n t  
on  r i m  o f  g l e n o id  c a v i t y .
T a b l e  1. 4 H u m e r u s  
D e p o s i t  I
R e g .  N o s .  75.  6641 to  75 .  6697; 75 .  6944 to 75 .  6962
51 32. 88 2 7 . 7  -  3 6 .0 1. 68 0 . 2 4
69 2 0 . 7 6 1 6 . 7 - 2 3 . 7 1. 32 0. 16
55 2 1 .0 1 1 7 . 4  -  2 3 . 4 1. 55 0 . 2 1
69 20. 21 16. 3 -  2 2 .3 1 .2 3 0. 15
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h - • “ - - -
P r o x ,  w id th 2 - 3 5 . 2  -  3 9 .7 - -
P r o x ,  d e p th 8 41. 30 36. 8 - 4 5 . 4 - -  .
M in .  s h a f t  w id th  
D i s t .  w i d t h  (BT)
48 1 5 .0 5 12. 3 - 1 7 . 5 1. 16 0. 17
67 29. 30 2 4 . 9  - 3 2 . 4 1 .7 3 0 . 2 1
D e p o s i t  23
R e g .  N o s .  75 .  6205 to 75 .  
M e a s u r e m e n t
6270
N M R a n g e SD SE
L e n g t h 2 - 1 3 5 .0  -  140. 8 - -
P r o x .  w id th 4 38. 62 3 6 .7  -  40.  8 - -
P r o x .  d e p t h 5 42. 08 4 0 . 6  -  4 3 . 3 - -
M in .  s h a f t  w id th 27 1 5 .0 8 1 2 . 9  -  1 8 .3 1 .0 9 0 . 2 0
D i s t .  w i d t h  (BT) 62 29. 33 25. 9 -  3 2 . 8 1 .4 3 0. 18
K e y  to  m e a s u r e m e n t :  1 . D i s t ,  w id th  (BT): M a x i m u m  d i s t a l  w id th  t a k e n
a c r o s s  th e  t r o c h l e a c o n d y le , s e e  D r i e s c h  (197 6, p. 71 , B o s  h u m e r u s )
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T a b l e  I .  5 R a d i u s
D e p o s i t  1
R e g .  N o s .  75.  6698 to  75. 6747; 75 . 6926 to 75 .  6943
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 6 146. 27 1 4 0 .2  - 1 5 1 .7 - -
P r o x .  w id th 58 31. 24 26. 1 -  3 5 .5 2 . 0 3 0 . 2 7
M in .  s h a f t  w id th 45 16. 10 10. 0 -  1 9 . 0 1. 89 0. 28
D i s t ,  w id th 5 28. 66 27. 1 -  29.  6 - -
D e p o s i t  23
R e g . N o s . 75. 10199 to 75 . 1 0 2 6 8
M e a s u r e m e n t N M R a n g e SD S E
L e n g t h 11 1 5 0 .4 9 1 3 6 .3  -  1 6 2 .0 8 .2 1 2 . 4 8
P r o x .  w id th 60 31. 18 2 5 . 8  -  3 4 . 4 1 .7 9 0 . 2 3
M in .  s h a f t  w i d t h 52 1 6 .7 9 13. 1 - 1 9 . 9 1. 39 0. 19
D i s t .  w i d t h 16 2 8 . 5 2 2 7 . 2  - 2 9 . 9 0 . 7 7 0. 19
T a b l e  1. 6 M e t a c a r p a l  b o n e
D e p o s i t  1
R e g .  N o s ,  75 .  7057 to  75 . 7066
M e a s u r e m e n t N M R a n g e
P r o x .  w id th 6 2 2 .5 1 20. 8 -  2 5 . 2
P r o x ,  d e p th 6 16. 50 14. 6 - 1 8 . 4
M id .  s h a f t  w i d t h 5 1 3 .4 0 1 2 . 2  -  1 4 .8
D i s t .  s h a f t  w id th 4 24. 33 2 2 . 7  -  2 5 . 5
D e p o s i t  23
R e g . N o s .  75.  6188 to 75 . 6200
M e a s u r e m e n t N M R a n g e SD S E
P r o x .  w id th 12 23. 22 20. 6 - 2 4 .7 1. 17 0. 33
P r o x .  d e p th 12 17. 20 14. 9 - 1 9 . 1 1. 12 0 . 3 2
M id  s h a f t  w id th 3 13. 36 1 2 .9  -  1 3 .8 - -
D i s t .  s h a f t  w id th 1 - 2 4 .7 - -
T a b l e  I.  7 I n n o m i n a t e
D e p o s i t  1
R e g .  N o s .  75 .  7114  to  75 . 7138 ,Ec 75 .  10902 (7 s p e c i m e n s )
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h  o f  a c e t a b u l u m 28 2 4 . 8 5 23. 2 -  27.  6 1 .0 7 0 . 2 0
T h i c k n e s s  (dep th)  of 
m e d i a l  r i m  of a c e t a b u l u m 27 4. 87 2. 1 - 7 . 7 1 .4 2  0 . 2 7
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D e p o s i t  23
R e g .  No.  75.  6307 to 75.  6328; 7 5 . 7 3 5 5  to 75 .  7365
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h  o f  a c e t a b u l u m  
T h i c k n e s s  (depth) of
32 24. 55 2 1 .7  - 2 7 . 0 1. 22 0 . 2 2
m e d i a l  r i m  of a c e t a b u l u m 32 6 .2 0 2 . 4  -  8. 8 1. 34 0 . 2 4
T a b l e  I. 8 D e m u r
R e g .  N o s .  75 .  6271 to  75 .  6293 ( d e p o s i t  23); 7 5 .7 1 0 1  to  7 5 . 7 1 1 3  ( d e p o s i t  1)
M e a s u r e m e n t  
D i s t .  w id th  (Bd)
T a b l e  1 .9  T i b i a
N M R a n g e  SD SE
12 3 6 . 1 0  3 3 . 7  -  3 7 . 6  0.  98 0 . 2 8
M e a s u r e m e n t s  f o r  d i m e n s i o n s  o f  th e  p r o x i m a l  e p i p h y s i s  r e f e r  to s u b - a d u l t s  
(w i th  u n f u s e d  e p i p h y s i s )  and  a d u l t s .
D e p o s i t  1.
R e g .  N o s .  75 .  6857 to 75 
M e a s u r e m e n t s
. 6925 
N M R a n g e SD SE
L e n g t h 1 - 188. 9 - -
P r o x .  w id th 7 3 9 . 7 2 34. 9 -  4 3 . 2 - -
P r o x .  d e p th 7 39. 62 37. 3 - 4 1 . 8 - -
M in .  s h a f t  w i d t h 25 14. 33 1 0 . 7  -  1 6 .8 1. 34 0 . 2 8
D i s t .  w id th 38 2 4 .4 1 2 0 . 2  -  2 7 . 0 1 . 4 4 0 . 2 3
D e p o s i t  23
R . e g . N o s . 7 5 ,  6110 to 75,
M e a s u r e m e n t
6174
N M . R a n g e SD SE
L e n g t h 1 - 1 9 0 .2 - -
P r o x .  w id th 19 41.  20 37. 6 -  4 6 . 8 2 . 2 6 0 . 5 2
P r o x ,  d e p th 17 40.  18 3 4 . 4  -  4 5 . 3 2. 34 0 . 5 7
M in .  s h a f t  w id th 31 14. 92 13. 6 - 1 6 . 8 0 . 7 5 0. 14
D i s t .  w id th 44 24. 92 20. 0 -  2 7 , 5 1 .2 7 0. 19
T a b l e  ï.. 10 M e t a t a r s a l  bone
D e p o s i t  1.
R e g .  N o s . 7 5 .  7046 to 7 5 . 7 0 5 6 ;  7 5 .7 0 6 7  to  7 5 . 7 0 8 3
M e a s u r e m e n t  
P r o x .  w id th  
P r o x .  d e p th  
M id .  s h a f t  w i d t h  
D i s t .  s h a f t  w id th
N M R a n g e SD S E
16 20. 18 19. 1 -  2 1 . 4 0. 67 0. 17
15 19. 63 1 8 . 4  - 20.  3 0 . 4 9 0 . 1 3
12 11. 61 9 . 5  -  1 2 ,5 0 . 9 1 0 . 2 6
8 22. 92 20. 9 -  24.  6 -
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D e p o s i t  23
R e g .  N o s .  75 .  6175 to 75.  6187
M e a s u r e m e n t N M R a n g e SD SE
P r o x .  w id th 12 20. 25 18. 5 - 2 2 . 4 1. 23 0. 36
P r o x .  d e p th 11 1 9 .9 8 1 8 . 4  -  21.  6 1. 14 0. 34
M id .  s h a f t  w id th 2 - 9 . 4  -  1 0 . 4 - -
D i s t .  s h a f t  w id th 2 - 21. 2 -  2 2 . 4 - -
T a b l e  1 . 11 P h a l a n x  1
R e g .  N o s .  75.  6467 to  75 .  6469 ( d e p o s i t  l); 75.  7155 to 75.  7157 ( d e p o s i t  23)
M e a s u r e m e n t N M R a n g e
L e n g t h  (m e d ia l ) 6 33. 35 3 1 . 2  -  3 6 . 0
P r o x .  w id th 6 11. 87 1 0 . 4  -  1 2 .8
D i s t .  w i d t h 6 1 0 .9 5 9. 6 - 1 1 .5
11. B a y n a r d ’s C a s t l e , d e p o s i t s  88,  89,  100 & 150 (dock  b a s i n  d u m p
C.1500 AD)
T a b l e  11.1 H o r n  c o r e
R e g .  N o s .  75 .  8277 ( d e p o s i t  100); 7 5 .8 1 6 8  & 75.  10884 ( d e p o s i t  150)
R e g .  N o.  Lengifch of ^ B a s a l  c i r c M ax .  d i a m .  ^ M in .  d i a m .  ^
o u t e r  (c u r v e
8277 121 4 3 . 0  3 4 .1
8168 • 97 77 2 9 . 3  1 9 .1
10884 111 88 3 1 . 0  2 3 . 8
K e y  to m e a s u r e m e n t s a s  in T a b le  1.1
T a b l e  11. 2 M a n d ib l e
R e g .  N o s , 75 .  7366  to 75 .  7460 ( d e p o s i t  100); 7 5 .7 4 6 1  to  7 5 . 7 4 6 8  ( d e p o s i t  88)
A g e  c l a s s ^  M e a s u r e N M R a n g e  SD SE
( y e a r s )  m e n t s ^
E  2 -  3 2 6 4 7 . 4 6 4 3 . 3  -  5 0 . 9  -  -  '
3 9 3 8 . 4 5 36. 1 -  4 0 . 9
4 10 22.  68 20. 8 — 26. 6 — —
5 8 1 5 .2 5 1 3 . 0  -  18. 1 -  -
6 8 7 1 . 5 5 68. o — 74.  4  — —
7 7 1 3 .4 0 1 1 . 6  -  1 4 .7  — —
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A g e  c l a s s ^  
( y e a r s )
M e a s u r e - 
mentgl^ N M R a n g e S D SE
F  3 -  4 2 3 4 5 . 7 6 43. 0 - 4 7 . 7 ..
3 7 37. 67 34. 1 -  4 0 . 6 - -
4 9 21. 80 17. 8 - 2 4 . 5 - -
5 6 15. 35 1 3 .7 - 1 6 .2 - -
6 7 70. 30 6 7 . 4 -  7 6 . 4 - -
7 6 1 3 .4 0 12. 5 - 14.  1 - -
G 4 -  6 2 9 4 7 . 4 3 40. 3 -  5 5 .7
3 23 37. 20 34. 1 -  48 .  1 3. 05 0. 64
4 30 22. 06 18. 1 -  2 5 . 9 1 .7 7 0 . 3 2
5 25 1 5 .5 0 1 3 . 9 -  1 8 . 4 1. 10 0 . 2 2
6 25 66. 44 61. 8 -  74 .  1 3. 30 0. 66
7 25 1 2 .9 3 10. 8 - 1 5 . 4 0. 89 0. 18
H 6 - 8 2
3 1 - 35. 0 - -
4 1 - 2 0 . 7 - -
5 1 - 13. 3 -
6 1 - 62, 3 - -
7 1 - 1 2 . 2 - —
I 8 - 1 0 2
3 1 ■ ■ — 3 5 . 0 - -
4
5
1 20. 2
6
7 - - - -
a .  & b .  A g e  c l a s s  a n d  k e y  to m e a s u r e m e n t s  a s  in T a b l e  I .  2 
T a b l e  II .  3 S c a p u la
R e g .  N o s .  75.  7561 to  75 .  7635 ( d e p o s i t  100)
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h  o f  a r t i c u l a r
s u r f a c e  (G L P) 59 31. 26 2 7 . 8  -  3 5 . 3 1 . 4 4 0 . 1 9
W id th  of g l e n o id  cav i ty (B G ) 68 1 9 . 9 6 1 7 . 4  -  2 3 . 4 1. 35 0. 16
H e i g h t  o f  n e c k 68 2 0 . 7 3 16. 6 - 2 3 . 9 1 .4 8 0. 18
M in .  n e c k  l e n g t h  (KLC) 68 19 .2 1 1 6 .7  -  22.  6 1. 16 0. 14
a .  M e a s u r e m e n t s  a s  in T a b l e  I . 3
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T a b l e  II . 4  H u m e  n i  s
R e g .  N o s .  75 .  7636  to 75 .  7755 ( d e p o s i t  100)
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 11 1 3 5 .5 1 2 5 .7  - 145. 9 5. 90 1 . 7 8
P r o x .  w id th 18 3 7 .1 1 3 1 .1  - 40.  0 2 . 7 0 0. 64
P r o x .  d e p th 19 41. 15 36 .7  - 4 4 . 7 2 . 5 4 0 . 5 8
M in ,  s h a f t  w i d t h 76 14. 54 10. 6 - 17. I 1. 15 0. 13
D i s t .  w id th  (BT) ^ 103 2 7 , 9 8 2 3 . 5  - 3 2 . 4 1. 65 0. 16
1. D i s t .  w id th  (BT) a s  in T a b l e  1 .4
T a b l e  II .  5 R. a d iu s  
D e p o s i t  100
R e g .  N o s .  75 .  8234 to 75 ,  8265
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 8 1 4 4 .4 8 1 3 7 .2  -  149. 3 • - -
P r o x .  w id th 19 3 0 .5 0 29. 1 -  32.  8 1. 03 0 . 2 4
M in .  s h a f t  w id th 8 1 6 .0 7 1 4 .1  -  1 7 .1 - -
D i s t ,  w id th 13 27. 17 24. 6 -  3 0 . 0 1 .4 2 0 , 3 9
D e p o s i t  150
R e g .  No. 76 .  6063 (81 s p e c i m e n s )  
D a t a  f o r  c o m p l e t e  s p e c i m e n s  only
M e a s u r e m e n t  N M R a n g e SD SE
L e n g t h 16 1 4 0 .6 9 1 2 6 .1  -  1 5 4 .0 9. 19 2. 30
P r o x ,  w id th 16 2 9 . 9 8 27. 6 -  3 2 . 4 1. 66 0 ,4 1
M in ,  s h a f t  w id th 16 1 5 .5 8 1 4 .0  -  17.  1 1 . 0 2 0 . 2 6
D i s t .  w id th 16 2 7 . 0 3 2 4 .7  -  29,  2 1 ,2 0 0 . 3 0
T a b l e  11, 6 M e t a c a r p a l  bone  
D e p o s i t  100
R e g .  N o s .  75 .  7203 to 75 .  7276  ; 75.  
M e a s u r e m e n t  N
7325 to 
M
7 5 . 7 3 5 4
R a n g e SD SE
L e n g t h 6 1 1 6 . 4 1 0 4 . 4  -  125. 3 8 .5 7 3 . 5 0
P r o x .  w id th 25 2 0 . 9 1 6 .8  -  2 3 . 4 1 . 2 8 0 . 2 6
P r o x .  d e p th 29 1 5 .5 2 1 0 .7  -  1 9 . 4 1 .4 0 0 . 2 6
M id  s h a f t  w id th 24 1 3 .2 2 8 . 5  -  15.  1 1 ,4 5 0. 30
D i s t .  s h a f t  w id th 81 2 3 . 5 5 20. 8 -  2 6 . 4 1. 17 0 . 1 3
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T a b l e  II . 7 I n n o m i n a t e
R e g .  N o s .  75 .  7469 to 7 5 . 7 5 4 5  (d e p o s i t  100)
M e a s u r e m e n t  N M R a n g e  SD SE
L e n g t h  of a c e t a b u l u m  77 2 3 , 4 4  2 1 . 5  -  2 5 . 4  1 . 0 4  0 . 1 2
T h i c k n e s s  (depth )  of
m e d i a l  r i m  of  a c e t a b u l u m  7 6 5. 94 2. 3 -  9. 5 1. 45 0 , 1 7
T a b l e  II.  8 F e m u r
R e g ,  No,  75 .  8270 ( d e p o s i t  100, 20 s p e c i m e n s )
M e a s u r e m e n t  N M R a n g e
D i s t ,  w id th  (3 d )  6 3 5 .9 7  34. 2 - 3 8 , 2
T a b l e  II.  9 T i b i a  
D e p o s i t  100
R e g .  N o s .  75.  8096 to 75. ,8143;  75. 8266 (20 s p e c i m e n s )
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 1 ■ -■ 190. 1 - -
P r o x .  w id th 8 38. 01 36. 2 -  3 9 .9 - -
P r o x ,  d e p th 5 37. 86 35. 8 -  3 9 . 3 - -
M in .  s h a f t  w id th - - - - • —
D is t .  w id th 51 2 2 . 7 8 20, 2 -  2 4 .7 1. 14 0. 16
T a b l e  11. 10 M e t a t a r s a l  bone
D e p o s i t  100
R e g .  N o s ,  75 .  7199 to  75.. 7 2 0 2 ;  75 . 7277 to  7 5 . 7 3 2 4
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 3 1 2 1 .8 0 1 1 5 . 5  - 126, 8 - -
P r o x ,  w id th 21 1 9 .2 8 1 7 .5  -  2 2 . 5 1 . 2 3 0 .2 7
P r o x .  d e p th 20 1 8 .5 9 1 6 .8  -  2 0 . 7 1 . 0 0 0 . 2 2
M i d . s h a f t  w id th 42 1 1 .3 7 9 . 8  -  13. 6 0 . 8 4 0, 13
D i s t .  s h a f t  w id th 47 2 2 . 4 3 2 0 . 4  -  24.  3 1 . 0 3 0. 15
T a b l e  11.11 P h a l a n x  1
R e g ,  N o .  75 .  8168 ( d e p o s i t  100, 25 s p e c i m e n s )
M e a s u r e m e n t N M R a n g e SD S E
L e n g t h  (m e d ia l ) 23 32, 61 2 9 . 9  -  3 4 . 5 1 .2 9 0 .2 7
P r o x .  w id th 23 1 1 . 4 6 10, 2 - 1 2 . 6 0. 67 0. 14
D i s t .  w i d t h 23 10. 38 9. 1 - 1 1 . 8 0 . 7 6 0. 16
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III .  . B a y n a r d ’s C a s t l e ,  d e p o s i t  250 (c i ty  d e b r i s  c. m i d  14th c e n t u r y  AD)
T a b le  III.  1 H o r n  c o r e  
R e g . N o .  7 5 .8 1 6 1
R eg.  N o.  L e n g t h  of^ B a s a l  c i r c .  ^ M ax .  d i a m .  ^ M in .  d i a m .  ^
o u t e r  c u r v e
8161 190e 135
K e y  to m e a s u r e m e n t s  a s  in T a b l e  1.1
52. 0 3 1 .7
T a b l e  111. 2 M a n d ib l e
R e g .  N o s .  75.  7804  to 75.  7823
A g e  c l a s s ^  M e a s u r j e -  N 
( y e a r s )  m e n t s
M R a n g e
E  2 - 3  2 1 4 5 . 7
3 4 35. 10 32. 6 -  3 7 . 5
4 4 22. 30 2 1 . 2 - 2 3 . 4  ^
5 4 1 5 .0 8 1 4 .7 -  1 5 .5
6 4 65. 28 6 1 . 8 -  6 9 .5
7 4 1 2 .0 5 10. 8 -  1 3 .0
E  3 - 4 2
3 - -  -
4 1 — 20. 3
5 1 - 1 4 .5
6 1 - 68. 0
7 1 - 1 1 .0
G 4 -  6 2 1 4 5 . 7
3 1 - 36. 0
4 3 21. 13 20. 8 -  2 1 . 5
5 3 1 5 .4 7 15. 3 -  15. 8
6 2 65. 3 -  65. 6
7 2 — 12. 9 -  1 2 .9
à .  & b .  A g e  c l a s s  a n d  k e y  to m e a s u r e m e n t s  a s  in T a b l e  I .  2
1 9 2
T a b l e  III .  3 S c a p u l a
R e g .  N o s .  75.  8008 to  75.  8041
M e a s u r e m e n t s  N M
L e n g t h  of  a r t i c u l a r  
s u r f a c e  ( G L P )  12 2 9 .5 3
W id th  of g l e n o id  c a v i t y  (BG) 16 19. 56
H e i g h t  of n e c k  18 1 9 .5 2
Min,, n e c k  le n g th (K L C )  18 1 8 .2 2
a .  M e a s u r e m e n t s  a s  in T a b l e  I. 3
R a n g e  SD S E
27. 1 - 3 1 . 4  1. 10 0 . 3 2
17. 8 -  2 3 .7  1 .4 9  0 . 3 7
17. 0 -  22.  8 1. 54 0. 36
1 6 . 4  -  2 0 . 3  1 .2 0  0 . 2 8
T a b l e  111. 4 H u m e r u s  
R e g .  N o s .  75.  7762 to  7 5 . 7 7 9 4
M e a s u r e m e n t  
L e n g t h  
P r o x .  w id th  
P r o x . d e p t h  
M in .  s h a f t  w id th  
D i s t .  w id th  (BT)
N
1
4
6
9
28
M
33. 37 
3 9 .4 1  
1 4 .0 3  
2 6 .9 1
1. D i s t .  w id th  (B T )  a s  in  T a b l e  1 .4
T a b l e  III.  5 R a d i u s
R e g .  Nos' .  75 .  8176 to  75 .  8233
R a n g e
1 3 4 .1
3 1 . 5  -  3 5 . 9
3 6 . 5  -  4 1 . 6  
1 3 . 2  -  1 4 .9  
23.  8 -  31.  4
SD SE
1 . 4 6  0 . 2 8
M e a s u r e m e n t N . M R a n g e SD SE
L e n g t h 7 1 3 2 . 4 4 122. 9 -  140. 9 - -
P r o x .  w id th 28 29. 18 2 5 . 9  -  3 1 .9 1. 62 0. 31
D i s t .  w i d t h 28 26.  15 23. 5 -  2 8 . 5 1 . 2 2 0 . 2 3
T a b l e  111. 6 M e t a c a r p a l  b o n e  
R e g .  N o s .  75 .  7 824 to75 .  7 838
M e a s u r e m e n t N M R a n g e
L e n g t h 1 - 1 0 5 .0
P r o x .  w i d t h 7 20. 33 18. 6 - 2 1 . 6
P r o x .  d e p th 7 1 4 .7 5 1 2 . 4  -  1 5 .9
M id .  s h a f t  w i d t h 7 1 2 .4 0 11. 6 - 1 2 . 9
D i s t .  s h a f t  w id th 8 2 2 . 2 5 2 0 . 5  -  23.  1
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T a b l e  III .  7 I n n o m i n a t e
R e g .  N o s .  75 .  7991 to  75.  8007
M e a s u r e m e n t  N
L e n g t h  of a c e t a b u l u m  17
T h i c k n e s s  (dep th)  of m e d i a l  
r i m  o f  a c e t a b u f u m  17
M R a n g e
23. 28 2 1 . 9  -  2 5 . 2
5. 65 2 . 1 -  8 . 3
SD SE
0. 93 0 . 2 3
1. 55 0.  38
T a b l e  111. 8 F e m u r
R e g .  N o .  75 .  8175 (18 s p e c i m e n s )
M e a s u r e m e n t N M R a n g e
D i s t .  w i d t h  (Bd) 4 33. 67 3 1 . 7  -  3 5 . 4
T a b l e  III .  9 T i b i a
R e g .  N o s .  75 .  8042 to 75 . 8095
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h - - -
P r o x ,  w id th 8 3 7 .0 1 3 2 . 9  -  4 0 . 2
P r o x .  d e p th 8 36. 65 31. 9 -  3 9 . 4
M in .  s h a f t  w id th - - - - -
D i s t ,  w i d t h 35 21. 85 20 .  3 -  24.  3 1. 09 0 . 1 8
T a b l e  111. 10 M e t a t a r s a l  b o n e
R e g .  N o s .  75.  7839 to 75. 7867
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 2 - 1 2 8 .9  -  137. 6 - -
P r o x ,  w id th 8 1 9 .3 3 18. 1 -  2 0 . 8 , - -
P r o x ,  d e p th 8 1 8 .7 3 17. 6 - 2 0 . 2 - -
M id  s h a f t  w id th 11 11. 15 1 0 .2  -  1 2 .7 0. 69 0 . 2 1
D i s t ,  s h a f t  w id th 17 2 1 . 9 4 2 0 . 2  -  23.  3 0 . 9 9 0 . 2 4
T a b l e  111. 11 P h a l a n x  1
R e g .  N o s .  75 .  8169 (6 s p e c i m e n s ) ; 76.  6467 (5 s p e c i m e n s )
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h  ( m e d ia l ) 11 32. 36 30. 6 -  34 .  6 1 .4 8 0 . 4 5
P r o x .  w id th 11 11. 14 9 . 7  - 12. 1 0.  81 0 . 2 4
D i s t .  w i d t h 11 1 0 .2 9 8. 6 -  11. 3 0 . 9 5 0 . 2 9
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I V , M o d e r n  s p e c i m e n s  of s h e e p  
T a b l e  IV. 1 C lun  F o r e s t  s h e e p
C ol lec t ion ,  of M i s s  B . A .  N o d d le ,  U n i v e r s i t y  C o l l e g e ,  C a r d i f f .  
(1) H u m e r u s
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 12 1 5 5 .9 0 138. 6 - 1 7 0 .7 10. 80 . 3. 12
P r o x ,  w id th 12 4 6 . 2 5 4 3 . 3  - 52.  6 3 . 4 3 0 . 9 9
M in .  s h a f t  w id th^ 12 1 9 .4 3 1 6 .2  -  23.  9 2.  27 0. 66
D is t .  w i d t h  (BT) 12 3 5 . 0 9 3 2 . 0  -  37.  9 1 . 8 4 0. 53
(2) R a d i u s
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 12 1 6 2 .5 2 1 4 0 .7  -  182. 6 1 2 .7 1 3. 67
P r o x ,  w id th 12 3 6 .3 3 3 1 . 4  -  40 .  8 2. 65 0 . 7 6
M in ,  s h a f t  w id th 12 2 0 . 9 5 1 8 .7  -  2 6 . 4 2 . 2 8 0. 66 •
D i s t .  w id th 12 35. 13 3 0 . 9  -  3 9 . 9 2 . 7 2 0 . 7 8
(3) M e t a c a r p a l  b o n e
M e a s u r e m e n t N M R a n g e
L e n g t h 9 1 2 9 .5 6 1 1 6 .3  -  1 4 2 . 2
P r o x .  w id th 9 27. 22 2 4 . 4  - 29.  6
Prox<. d e p th 9 1 9 . 8 6 1 7 .1  -  2 1 . 6
M id .  s h a f t  w id th 9 1 8 .2 7 1 5 . 4  - 2 0 . 5
D i s t .  s h a f t  w id th 9 3 0 .2 7 26. 1 -  33.  8
(4) M e t a t a r s a l  b one
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 11 1 3 3 .9 3 1 2 1 .9  -  148. 3 9 .7 1 2 . 9 3
P r o x ,  w id th 11 2 4 . 2 3 20. 6 -  26.  8 1. 85 0 . 5 6
P r o x .  d e p th 11 23. 65 1 9 .8  -  2 5 . 8 1 .7 1 0 . 5 1
M id .  s h a f t  w id th 11 16. 15 13 .7  -  18.  6 1 . 4 5 0 . 4 4
D i s t .  s h a f t  w id th 11 27. 86 2 4 . 6  -  2 9 . 7 1. 87 0 . 5 7
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T a b l e  IV, 2 Soay  s h e e p
C o l l e c t i o n  o f  P r o f e s s o r  P .  J e w e l l  (w i th  e x c e p t io n  of s p e c i m e n  m a r k e d  *)
(l) H o r n  c o r e
L e n g t h  o f   ^ . 2 3 4S e x  A g e  1 B a s a l  c i r c .  M ax .  d i a m .  M in .  d i a m ./ ^ \ o u t e r  c u r v e( y e a r s )
M a l e  y r l i n g 75 86 30. 1 23. 5
F e m a l e  y r l i n g 62 70 2 4 . 0 1 6 .0
E’e m a l e  2 + 51 71 2 4 . 9 1 5 . 8
M a l e  3 + 235 143 4 6 . 5 40.  0
F e m a l e  5 + 77 77 2 5 . 2 16. 6
* C a s t r a t e  6 + 135 116 42 .  8 2 5 . 9
K e y  to m e a s u r e m e n t s a s  in  T a b l e  1 . 1
' ^ S p e c im en  p r e s e n t e d  to  BM(NH) by  M r . J .  C l a r k ,  A R C .  I n s t i t u t e of
A n i m a l  P h y s i o l o g y ,  B a b r a h a m . C a m b r i d g e .
(2) H u m e r u s
M e a s u r e m e n t N M R a n g e . SD S E
L e n g t h  ^ 70 1 2 8 .4 0 1 2 0 . 4  -  1 4 4 . 4 6 . 2 4 0 . 7 5
D i s t .  w i d t h  (BT) 70 25. 35 23. 3 -  2 8 . 0 1 .3 1 0. 16
1. D i s t .  w id th  (B T )  as in  T a b l e  1.,4
(3) R a d i u s
M e a s u r e m e n t N M R a n g e SD S E
L e n g t h 36 1 3 4 .4 0 1 2 2 . 2  -  1 4 9 .5 7 . 2 1 1 . 2 0
P r o x .  w id th 36 26 . 88 2 5 . 0  -  29.  8 1. 15 0. 19
M in .  s h a f t  w id th 36 14. 09 1 2 . 9  - 1 6 .9 1 .0 7 0. 18
D i s t .  w i d t h 36 2 4 . 5 8 22. 3 -  27.  6 1. 38 0 . 2 3
(4) M e t a c a r p a l  bone
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 18 1 1 4 .4 5 106. 5 -  1 2 4 .7 5 . 4 4 1 . 2 8
P r o x .  w id th 18 19. 67 18. 2 -  22.  0 1 . 0 2 0 . 2 4
P r o x .  d e p th 18 1 4 .5 0 13. 4 -  15. 8 0 . 7 6 0. 18
M id  s h a f t  w id th 18 13. 03 10. 9 -  15.  0 1 . 2 4 0 . 2 9
D i s t .  s h a f t  w id th 18 2 2 . 7 5 20. 3 -  2 8 . 2 1 . 7 5 0 .4 1
1 9 6
(5) I n n o m i n a t e
M ea  s û r e m e n t N M R a n g e SD SE
L e n g t h  o f  a c e t a b u l u m  
T h i c k n e s s  (depth) of
57 2 3 .0 1 20. 1 -  25. 8 1. 32 0. 18
m e d i a l  r i m  of a c e t a b u l u m 57 4 . 7 0 1 .1  - 9 . 9 2 . 3 3 0. 31
Thlc!^ness  (depth )  of  m e d i a l  r i m  of  a c e t a b u l u m  a n a l y s e d  a c c o r d i n g  
s ex :
to
S e x N M R a n g e SD SE
M a l e 27 6. 86 4 . 3  - 9 . 9 1 . 2 2 0 . 2 3
F e m a l e 30 2. 75 1. 1 -  5 . 2 0 . 9 3 0. 17
^ C a s t r a t e 1 - 5 . 9 - -
(6) M e t a t a r s a l  b o n e
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 18 1 2 2 .3 1 114. 1 -  1 3 3 .7 5 . 9 7 1 .4 1
P r o x .  v /ld th 18 1 7 .7 8 1 6 . 4  -  19. 5 0 . 7 9 0. 19
P r o x ,  d e p th 18 1 7 .9 5 16. 3 -  20.  0 0 . 9 1 0 . 2 2
M id .  s h a f t  w id th 18 1 1 .2 2 9 . 5  -  1 3 .8 1. 14 0 . 2 7
D i s t .  s h a f t  w id th 18 2 1 . 5 6 2 0 . 2  -  2 5 . 0 1 .2 1 0 . 2 8
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D O M E S T I C  P IG  O r d e r ;  A r t l o d a c t y l a
F a m i l y :  S u id ae
Taxon :  Sus  ( d o m e s t i c )
A l m o s t  a l l  th e  p ig  b o n e s  f r o m  B a y n a r d ' s  C a s t l e  w e r e  f r o m  I m m a t u r e  
i n d iv id u a l s  (with  u n f u s e d  e p i p h y s e s ) ,  t h e r e f o r e  no c o m p a r i s o n  h a s  b e e n  
m a d e  w i th  m o d e r n  s p e c i m e n s .
O n ly  the  m e a s u r e m e n t s  fo r  th e  m e t a p o d i a l  b o n e s  sh o w n  b e lo w  r e f e r  to 
c o m p l e t e  s p e c i m e n s  w i t h  b o th  th e  d i s t a l  and  p r o x i m a l  e p i p h y s i s  f u s e d .
I. B a y n a r d ’s C a s t l e ,  d e p o s i t s  1 &: 23 ( ' r o b b e r  pits* c. 1520 AD)
T a b l e  1 . 1 S k u l l
R e g .  No. 75 .  10332 & 75. 10333 ( d e p o s i t  23)
R e g .  No. M e a s u r e m e n t s ^
8 11 1 24 . 3 4  37 38 V 40 41 45
7 5 . 1 0 3 3 2 107. 9 114. 2 40.  0 - 29.  3 83. 6 23. 2 1 0 3 . 8e 1 1 0 . 5
10333 106. 0 1 1 5 .7 - -  2 8 . 9 6 7 . 4 28. 0 1 0 3 . 6e 1 0 2 .5
a .  K e y  to m e a s u r e m e n t s :
8. L e n g t h  o f  c r a n i u m :  B a s i o n  - n a s i o n
11, L a n g t h  of c r a n i u m :  M id  p o in t  of n u c h a l  c r e s t  -  s u p r a o r b i t a l  f o r a m e n
24 , M a x i m u m  I n n e r  l e n g t h  of the  o r b i t a l  p a r t  of  th e  f r o n t a l  b o n e
34. W id th  a c r o s s  th e  o c c i p i t a l  c o n d y le s
37 . H e i g h t  of  t h e  f o r a m e n  m a g n u m
38. M a x i m u m  w id th  of  n u c h a l  c r e s t .
4 0 .  L e a s t  w id th  a c r o s s  f u s e d  p a r i e t a l  a n d  i n t e r p a r i e t a l  b o n e s
41 .  M a x i m u m  w id th  a c r o s s  th e  f r o n t a l  b o n e  i n  r e g i o n  of s u p r a o r b i t a l  
p r o c e s s e s .
45 .  M a x i m u m  o c c i p i t a l  h e ig h t :  B a s i o n  - m i d  p o in t  of  n u c h a l  c r e s t .
t
N u m b e r s  a s  In D r i e s c h  (1976, F i g s ,  12a & c,  p .  36 an d  12e, p.  37)
T a b l e  I. 2 M a n d ib l e
R e g .  N o s .  75 .  10275 to 75 .  10280 ( d e p o s i t  23); 7 5 .  10286 to  7 5 . 1 0 2 9 3  ( d e p o s i t  1)
a  bR e g .  No.  Age* M e a s u r e m e n t s
( y e a r s ) 6 7 a 8 9 11 12 16a 16b 16c 21
10275 2 - 3 115. 2. 9 4 . 5 - 5 0 . 8  4 1 . 4 60. 5 42. 1 3 5 . 0 38. 6 7. 8 -  !
10276 1 - l i - - - — — - - 29.  1 31. 3 - ,
10277 1 - - - - — — - - 3 2 .7 3 6 . 0 - -  -
10278 2 - 3 107. 5 89. 6 - — — - 40.  7 3 5 . 0 38. 1 -
10279 o v e r  3 - - - -  - - 53.  9 - - - 3 2 . 0  15.  1
10280 2 - 3 122. 0 9 8 . 2 - - 39. 0 - 40. 6 3 5 . 8 40 .  8 7 . 7
10286 o v e r  3 1 1 7 .7 100.9 - — — 6 7 .9 4 5 . 7 40. 6 4 5 .  6 9. 6 31. 1 13.  8
10289 3 - - -  - - 44 .  5 - - - 2 5 . 0  1 3 . 2
10293 o v e r  3 109. 1 - — — - 5 5 .7 4 8 . 4 - - 3 2 . 0  1 2 .7
1 9 8
a .  A ge :  B a s e d  on s e q u e n c e  of to o th  e r u p t i o n  f o r  l a t e  18th c e n t u r y  p i g s .  
S i l v e r  (1971, T a b le  G, p.  298).
b .  K e y  to  m e a s u r e m e n t s :
6, L e n g th :  P o s t e r i o r  edge  o f  c a n in e  a l v e o l u s  -  p o s t e r i o r  edge  of 
M -  a l v e o l u s ,
J
7 a ,  L e n g t h  of  to o th  r o w ,
8,. L e n g t h  of  m o l a r  to o th  r o w ,
9. L e n g t h  o f  p r e m o l a r  to o th  ro w ,  P ^  -  P ^
11. L e n g th :  P o s t e r i o r  e d g e  o f  a l v e o l u s  -  a n t e r i o r  e d g e  of  P ^  a l v e o l u s
12. L e n g t h  of s y m p h y s i s
16a.  H e ig h t  of m a n d i b l e  in r e g i o n  of
16b, H e ig h t  of m a n d i b l e  in r e g i o n  of
16c,  H e i g h t  of  m a n d i b l e  in  r e g i o n  of P ^
21. M a x i m u m  d i a m e t e r  a t  b a s e  of c a n i n e  ( tusk )
M^ L o w e r  t h i r d  m o l a r :  (L) L e n g th ,  (W) W id th .
N u m b e r s  a s  in D r i e s c h  (197 6, F i g .  22b ,  p .  55)
T a b l e  I . 3 H u m e r u s
R e g .  N o s .  75 .  10297 to 75.  10302 ( d e p o s i t  1); 75 .  10303 & 75 . 10304  ( d e p o s i t  23)
M e a s u r e m e n t  N M R a n g e
M i d  s h a f t  w id th  3 17. 60 14. 6 -  1 9 .7
D i s t .  w id th  8 3 9 .9 1  3 4 . 4  -  4 5 . 2
D i s t ,  d e p th  7 4 0 . 9 4  37. 8 -  4 4 . 7
T a b l e  I .  4 R a d iu s
R e g . N o s .  75.  10305 to 75 .  10309 ( d e p o s i t  1)
M e a s u r e m e n t  N M R a n g e
P r o x .  w id th  5 2 8 . 0 0  27, 3 -  2 9 . 2
P r o x .  d e p t h  5 1 9 . 9 6  1 8 .5  -  2 1 , 6
M i d  s h a f t  w id th  1 -  1 5 . 6
T a b l e  I. 5 U ln a  T a b l e  1. 6 M e t a c a r p a l  b o n e  III
R e g .  No.  7 5 .  11041 ( d e p o s i t  2 3 , 2  s p e c i m e n s )  R e g . N o .  75 .  11028 (d e p o s i t  23^
1 2  1 s p e c i m e n )
W id th  a c r o s s  a r t i c u l a r  L e n g t h  7 1 , 9
s u r f a c e  2 0 .7  2 2 . 5  P r o x .  w i d t h  (Bp)  1 7 . 4
M id  s h a f t  w i d t h  13. 5
D i s t .  w i d t h  (Bd) 15. 6
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T a b l e  I .  7 Innom m al :e
R e g .  No. 75 .  10323 ( d e p o s i t  1) & 75. 10321 ( d e p o s i t  23)
R e g .  No.  T h i c k n e s s  o f  m e d i a l  r i m  L e n g t h  of  a c e t a b u l u m
of a c e t a b u l u m
75 .  10323 14. 1 33. 2
10321 19. 2 3 4 . 0
T a b l e  I. 8 F  e m u r T a b l e  L  9 T ib ia
R e g .  N o s .  ’75. 10312 to  7 5 . 1 0 3 15 R e g .  N o s .  75 .  10310 & 7 5 . 1 0 3 1 1
( d e p o s i t  1) ( d e p o s i t  1)
R e g .  No. M id  .shaf t D i s t . D i s t . R e g .  No. M id  s h a f t D i s t . D i s t .
w id th w id th D e p th w id th w id th d e p th
10312 1 7 .9 41. 0 49 .  1 10310 1 9 . 4 31. 1 2 7 . 9
10313 2 4 . 3 50. 0 65. 1 10311 1 6 .7 3 0 . 4 23. 6
10314 - 4 8 . 0 -
10315 - 5 1 . 2 -
T a b l e  1 . 10 M e t a t a r s a l  b o n e  III
R e g .  No.  75 .  11025 
( d e p o s i t  23,  1 s p e c i m e n )
L e n g t h  9 9 . 5
P r o x .  w i d t h  (Bp) 1 9 .2
M id  s h a f t  w id th  16, 3
D i s t ,  w i d t h  (Bd)  1 9 . 0
T a b l e  1 . 11 M e t  a t a r s a l  b o n e  IV
R e g .  No. 75 .  11020 
( d e p o s i t  23,  1 s p e c i m e n )
L e n g t h  (GL)
P r o x .  w i d t h  (Bp)
M id  s h a f t  w id th  (BB) 
D i s t .  w i d t h  (Bd)
1 0 2 .9
1 9 .9
1 4 .8
1 8 .9
II .  B a y n a r d ^ s  C a s t l e ,  d e p o s i t  88 (d o c k  b a s i n  d u m p  c.lSQO AD) 
T a b l e  II .  1 M a n d ib l e
R e g .  N o s .  75.  10616 to  75 .  10618; 75.  11106 to  75 .  11108
a
7a  8 9 11R e g .  No.  A g e( y e a r s )
10616
10617
10618 
11106
11107
11108
2 - 3
2 - 3
1 - 2
3
2 - 3  
1 -  2
108. 6 -
12 16a 16b 16c 21
4 8 , 3
5 3 . 5  
43 .  8
33. 0 38.  3 
35.  3
-  3 8 . 2
5 2 . 5  40 .  3 4 1 . 6  
3 0 .7  3 9 . 0
M
L  W
- 33. 6 14. 0
a  & b a s  in T a b l e  I .  2
2 0 0
T a b l e  II .ZH xim erus
R e s .  N o s .  75 .  11055 to 75.  11060
M e a s u r e m e n t N M R a n g e
M id .  s h a f t  w id th 5 15. 24 13. 0 - 1 8 .3
D i s t .  w id th 5 3 8 . 9 8 36. 8 - 4 3 . 0
D i s t .  d e p t h 3 3 9 . 3 3 3 6 . 2  - 42 .  1
T a b l e  II. 3 R a d i u s
R e g .  N o s .  75 .  11123 to 75 .  11131
M e a s u r e m e n t N M R a n g e
P r o x .  w id th 6 28. 57 27. 0 - 3 0 . 5
P r o x .  d e p th 6 2 0 . 4 8 20 .  1 - 2 1 . 2
M id .  s h a f t  w id th 7 1 6 .7 1 1 4 . 5  - 1 9 .0
T a b l e  II ,  4  U ln a
R e g .  N o .  7 5 . 1 1 1 5 4
W id th  a c r o s s  a r t i c u l a r  s u r f a c e N15
M  R a n g e  
21. 13 1 9 . 3  -  2 3 . 5
S D  
1. 12
S E
0 . 2 9
T a b l e  II .  5 I n n o m i n a t e
R e g .  No.  75 .  11159 (3 s p e c i m e n s ) 1 2 3
T h i c k n e s s  of m e d i a l
r i m  of  a c e t a b u l u m 17. 1 15. 1 -
L e n g t h  o f  a c e t a b u l u m 3 5 . 2 3 6 . 7 30. 6
III .  B a y n a r d ’s C a s t l e , d e p o s i t  89 , (dock  b a s i n  d u m p  c.  1500 AD)
T a b l e  III .  1 H u m e r u s
R e g .  No. 75 .  11161 (l ss p ec im en )
M id  s h a f t  w id th 14. 5
D i s t .  w id th 38. 6
T a b l e  II I .  2 U lna
R e g .  N o .  7 5. 11192 (3 s p e c i m e n s )
1 2 3
W id th  a c r o s s  a r t i c u l a r  s u r f a c e 2 2 . 4 2 1 . 0 24 .  1
T a b l e  III .  3 M e t a c a r p a l  b o n e  IV T a b l e  III .  4  F e m u r
R e g .  N o .  7 5 .  11168 (1 s p e c i m e n ) R e g .  N o s .  75 .  11164  & 7 5 . 1 1 1 6 5
L e n g t h . 7 6 . 9 R e g .  N o .  M id - s h a f t D i s t . D i s t
P r o x .  w i d t h  (Bp) 17. 1 w id th w id th depth ,
M id  s h a f t  w id th 1 4 .2 11164 1 6 . 9 4 1 . 6 51 . 6
D i s t .  w i d t h  (Bd) 1 7 .9 11165 4 2 . 9 4 8 . 9
2 0 1
T a b l e  III. 5 T i b i a
R e g .  N o s .  75.  11148 to 7 5. 11152
R e g .  No.
11148
11149
11151
11152
P r o x ,  w id th  
4 8 . 6
M id  s h a f t  w id th
17. 6 
1 5 , 4
D i s t ,  w id th  
2 8 , 8
IV, B a y n a r d ' s  C a s t l e, de
T a b l e  IV., 1 Sku l l
R e g .  No, 7 5 , 1 0 6 1 0  & 75.
R e g .  No,
8 11 24
10610 - 1 2 9 .6
10611 - 102.6 -
a .  K e y  to m e a s u r e m e n t s
T a b l e  IV . 2 Mandib le
R e g .  N o s . 75 .  10578 to 75,
R e g ,  No. A aA ge
( y e a r s )  6 7a
10578 o v e r  3 105.
10579 2 - 3 -
10580 2 - 3  - -
10582 o v e r  3 -
10585 2 - 3 -
10586 2 - 3 -
10587 1 —2 - -
10588 2 — 3 — -
10590 1 - 2 -
10591 1 - 2 -
10592 2 - 3 -
10593 3 -
10594 2 - 3 -
10596 o v e r  3 -
10597 2 - 3 -
10598 o v e r  3 -
10735 0 - 1 -
10743 2 - 3 -
10744 2 - 3 -
10747 2 - 3
10750 2 - 3 -
10751 3 -
10753 1 - 2 -
10755 2 - 3 -
a  b a s in T a b l e  I. 2
34
M e a s u r e m e n t s  
37 38 40 41
u p p e r  M^
45 L e n g t h  W id th
7 4 , 4  3 8 , 9  1 1 4 , 4  -
60.  I e 2 8 . 2  9 5 , 9  7 1 . 4  2 8 , 0  1 7 . 6
M e a s u r e m e n t s  
9 11 12 16a 16b
_ _ — 4 9 , 6  -
16c 21
-  -  6 2 ,1  
-  -  6 0 ,5
- -  5 1 ,7  -
-  — — 42, 4
-  -  62,  2 -
— — — 46 , 1
— — 66 ,  8 — 
-  -  2 2 ,  1 -
3 6 . 3  40 .  1 8 , 5
4 0 . 9  45 ,  1 7 , 9
3 3 . 4
3 2 . 4  
2 7 .1
3 4 . 9  3 8 , 9  -
3 6 . 3  3 9 . 5  -
2 8 . 5  -  -
3 5 . 7  39.  8 -
3 8 . 5  4 0 . 9  -
33,  6 4 0 , 4  -
3 8 . 7  43 ,  6 -
L  W 
3 4 . 3  1 5 ,0
3 0 , 9  1 4 ,7
31,-2 1 3 , 6  
3 3 . 7  1 5 ,5  
3 3 , 3  1 4 ,2
1 4 . 8  1 6 . 9  -  
35.  6 3 7 , 2  -
8, 5
3 3 ,1  -  6 , 7
-  -  7 . 8
3 9 . 0  -
31.  1 35,  1 -
3 4 .  5  3 9 .  6  6 . 5
2 8 .  6  1 4 .  1
2 0 2
T a b l e  IV. 3 H u m e r u s
R e g .  N o s .  7 5. 10623 to 75.  10645 ( d e p o s i t  100); 75.  10996 to  75 .  11019 
( d e p o s i t  150); 75.  11043 to 75 .  11054 ( d e p o s i t  100)
M e a s u r e m e n t N M R a n g e SD S E
P r o x ,  w id th 1 - 3 8 . 3 - -
M i d  s h a f t  w i d t h 30 14. 87 i l . 3 -  21.  1 1. 97 0. 36
D i s t .  w id th 41 38. 18 33. 2 -  4 8 . 4 2. 90 0 . 4 5
D i s t .  d e p th 37 3 9 . 4 2 3 4 . 7  -  4 8 .7 2.  82 0 . 4 6
N o te :  S p e c i m e n  75 .  11043 w i t h  a  d i s t a l  w id th  o f  4 8 . 4 m m  is  e i t h e r  a  very- 
l a r g e  m a l e  o r  a  w i l d  p ig  ( v a lu e  f a l l s  w i th in  r a n g e  o f  Sus  s c r o f a  p r o p o s e d  
by  C l a s o n ,  1967, p .  63)
T a b l e  IV .  4  R a d i u s
R e g .  N o s .  75 .  10654 to  75 .  10676 ( d e p o s i t  100); 75 .  10843 to  75 .  10851 
( d e p o s i t  150); 75 .  11113 to  75 .  11122 ( d e p o s i t  100)
M e a s u r e m e n t N M R a n g e SD SE
P r o x .  w id th 39 28. 22 23. 2 -  34. 3 2.  20 0 . 3 5
P r o x .  d e p th 40 2 0 . 2 9 1 5 . 4  -  2 6 .5 1. 82 0 . 2 9
M id  s h a f t  v /id th 38 16. 42 13. 2 - 2 1 . 5 1 .4 1 0 . 2 3
T a b l e  IV .  5 U ln a
R e g . N o s .  75 .  10859 ( d e p o s i t  150); 75 .  11153 ( d e p o s i t  100)
M e a s u r e m e n t  N  M R a n g e  SD SE
W id th  a c r o s s  a r t i c u l a r
s u r f a c e  49 2 1 . 7 4  1 8 . 2  -  2 7 . 4  2 . 0 2  0 . 2 9
N o te :  T h e  t h r e e  s p e c i m e n s  w i t h  a r t i c u l a r  w i d t h s  o f  26.  6, 27.  3 and  2 7 . 4 m m  
a r e  e i t h e r  f r o m  v e r y  l a r g e  m a l e s  o r  f r o m  w i l d  p i g s  (v a lu e s  f a l l  w i th in  
r a n g e  of  Sus  s c r o f a  p r o p o s e d  by  C l a s o n ,  1967, p .  63).
T a b l e  IV.  6 M e t a c a r p a l  b o n e  III 
R e g .  N o s .  75.  10790 et 75 .  11167;
R e g .  No. D e p o s i t L e n g t h P r o x .  w i d t h  (Bp)
D i s t .
w i d t h  (Bd)
M id  s h a f t  
w id th
10790 150 7 6 . 0 1 8 . 4 16. 5 1 3 .7
11167 100 9 0 .7 2 1 . 2 1 9 .5 17. 6
T a b l e  IV .  7 F e m u r  
R e g .  N o s .  75.  10678 to  75.  10683 ( d e p o s i t  100); 75.  11193 to  75 .  11195
( d e p o s i t  100); 76.  6 5 4 7 ‘( d e p o s i t  150), d i s t a l  e p i p h y s i s  u n f u s e d .
M e a s u r e m e n t N M R a n g e SD SE
D i s t ,  w i d t h 11 4 4 . 7 8 4 0 . 4  -  4 8 . 7 3 . 0 3 0. 91
D i s t .  d e p t h 10 5 4 . 9 6 5 1 . 4  -  57.  6 2 . 5 8 0. 82
203
T a b l e  IV. 8 T ib ia
Reg.. N o .  75 .10860  {D epos i t  150, 
1 s p e c i m e n )
M id  s h a f t  w id th  
D i s t .  w id th  
D i s t .  d e p th
24. 2 
3 3 . 9  
31.  5
T a b l e  IV. 9 M e t a t a r s a l  b one  III
R e g .  No,  75 .  10708 ( D e p o s i t  100, 
1 s p e c i m e n )
L e n g t h
P r o x .  w id th  (Bp) 
M id  s h a f t  w i d t h  
D i s t .  w id th  (Bd)
89 . 0
1 7 . 5
1 2 .7
1 6 . 3
T a b l e  IV .  10 M e t a t a r s a l  b o n e  IV 
R e g .  N o s .  75 .  10718 & 75. 10809
„  ^  L e n g t h  P r o x .  w id th  ' M i d  s h a f t  w id th  D i s t .  w id th
R e g .  No. D e p o s i t  (Bp) ' XBB) (Bd)
10718 100 9 3 . 3  1 6 . 0  : 1 2 .9  .1 .7 .4
10809 150 9 6 . 0  1 7 . 6  1 4 . 5  1 8 . 5
V .  B a y n a r d * s  C a s t l e ,  d e p o s i t  250 ( c i ty  d e b r i s  c .  m i d  14th c e n t u r y  AD) 
T a b l e  V. 1 M a n d ib l e
R e g .  N o s .  7 5 .1 0 3 4 8  to  75 .  10373 
R e g .  No.  A g e ^ M e a s u r e m e n t s M,
( y e a r s )  6 7 a 11 12 16a 16b 16c 21 L W
10348 o v e r  3 . - 3 4 .7 49. 1 - 3 4 . 5 37. 2 8 . 3 -
10349 2 - 3  120. 5 98. 5 40. 6 59. 3 - 36. 9 3 9 .7 7 . 9 - -
10364 1 - 2 - - - - 2 8 . 5 3 1 . 2 - - -
10369 1 - 2  — - - - - 30. 9 33.9 - - -
10372 1 - 2 - - - - 28 . 4 3 0 ,7 - - -
10373 3
a  a n d  b a s  in  T a b l e  I. 2
T a b l e  V. 2 H u m e r u s
58. 8 44;  8
R e g .  N o s .  75 .  10421 to  75.  10437
M e a s u r e m e n t N M R a n g e SD SE
M i d  s h a f t  w id th 11 1 4 . 0 4 1 2 .1  -  1 7 .7 1 .5 3 0 . 4 6
D i s t ,  w id th 10 3 7 . 0 0 3 4 . 7  -  4 4 . 9 2 . 9 8 0 . 9 4
D i s t .  d e p th 6 39. 60 35. 8 -  48.  8 - -
T a b l e  V. 3 R a d i u s
R e g .  N o s .  7 5 .1 0 3 8 4  to 75. 10410
M e a s u r e m e n t N M R a n g e SD SE
P r o x .  w i d t h 21 2 6 . 0 4 23. 2 -  29.  1 1 .7 5 0. 38
P r o x .  d e p t h 21 18. 61 1 6 . 4  -  21.  1 1. 14 0. 25
M id .  s h a f t  w id th 16 1 5 .2 8 1 3 . 0  -  1 7 .5 1 . 3 3 0. 33
204
T a b l e  V. 4 U lna
R e g .  No. 75 .  10568
M e a s u r e m e n t  N
W id th  a c r o s s  a r t i c u l a r  
s u r f a c e  31
M
19. 82
T a b l e  V. 5 M e t a c a r p a l  b o n e  III
R e g .  NOu 75.  10442 (1 s p e c i m e n )
L e n g t h  82.  1
P r o x .  w id th  (Bp) 1 9 . 3
M id  s h a f t  w id th  16.  1
D i s t .  w id th  (Bd) 2 0 . 3
T a b l e  V. 7 I n n o m i n a t e
R e g .  N o s .  7 5 .1 0 5 3 5  to  75 .  10540 
M e a s u r e m e n t
T h i c k n e s s  of  m e d i a l  r i m  o f  a c e t a b u l u m  
L e n g t h  o f  a c e t a b u l u m
R a n g e
16. 9 -  2 4 . 2
SD SE 
1. 69 0 . 3 0
T a b l e  V„ 6 M e t a c a r p a l  bone  IV 
R e g .  No. 75 .  10456 (1 s p e c i m e n )
L e n g t h
P r o x .  w id th  (Bp) 
M id  s h a f t  w id th  
D i s t .  w i d t h  (Bd)
7 9 . 4  
15. 1 
12 . 8
1 7 .5
N
6
6
M
1 6 .4 5
3 1 . 0 3
R an g e .
14. 1 - 1 9 . 9  
26 .  5 -  3 8 .0
N o te :  S p e c i m e n  75 .  10538 w i t h  l e n g t h  of  a c e t a b u l u m  of  38.  0 m m  is  e i t h e r  
f r o m  a  v e r y  l a r g e  m a l e  o r  f r o m  a  w i ld  p ig  (v a lu e  f a l l s  w i th in  r a n g e  of 
S u s  s c r o f a  p r o p o s e d  by  C l a s o n ,  1967, p .  63).
T a b l e  V. 8 F  e m u r
R e g .  N o s .  75 .  10413 to  75.  10416
D i s t .  WidthR e g .  No.
10413
10414
10415
10416
4 4 . 7
4 0 . 2
M i d .  s h a f t  w id th  
19 . 8
1 8 .0
D i s t .  d e p th
55. 6 
48 .  6
T a b l e  V. 9 T i b i a
R e g .  N o s .  75 .  10545 to  75 .  10564
M e a s u r e m e n t  
M id  s h a f t  wddth 
D i s t .  w id th  
D i s t .  d e p th
N
14
2
2
T a b l e  V. 10 M e t a t a r s a l  b o n e  III 
R e g .  No.  75 .  10471 (1 s p e c i m e n )
L e n g t h
P r o x ,  w i d t h  (Bp) 
M id  s h a f t  w i d t h  
D i s t .  w i d t h  (Bd)
79. 1
1 5 . 4
1 2 .5  
1 4 .9
M 
16. 31
R a n g e  
13. 9 - 2 1 . 0
2 7 . 0  -  3 0 . 5
2 4 . 0  -  2 7 . 4
SD
1 . 8 2
SE
0 . 4 9
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T a b l e  V. 11 M ^^ ta ta r sa l  b o n e  IV
R e g .  N o s .  75.  10434 to 75.  10487
R e g .  No. L e n g th (G  Li) P r o x . v / ï d t h  (Bp) M id  s h a f t  w i d t h  (BB) D i s t .  w id th (B d)  
10481 7 8 . 8  1 3 . 3  1 2 . 5  1 5 .0
10485 82, 1 . 1 4 . 4  1 2 . 2  1 5 .0
10486 7 7 . 5  1 3 .7  1 2 . 6  1 3 .5
10487 78.  0 14. 6 12.  8 1 8 .1
2 0 6
D O M E S T IC  DOG O r d e r :  C a r n i v o r a
F a m i l y :  C a n i d a e
T axon :  C a n i s  ( d o m e s t i c )
T h e  v a l u e s  f o r  t h e  h e i g h t  a t  t h e  w i t h e r s  s h o w n  b e lo w  w e r e  c a l c u l a t e d  
a f t e r  t h e  m e t h o d  of H a r c o u r t  (1974, p. 154) an d  a r e  in  c m ,  a l l  o t h e r  
m e a s u r e m e n t s  a r e  g iv en  in  m m
I . Baynard^^s C a s t l e
T a b l e  I. 1 Sku l l
R e g . N o s .  76.  6081 to  76.  6085
R e g , No,  D e p o s i t M e a s u r e m e n t s ^ I n d i c e s ^
I II III IV IX X XI XII 1 2  3
6081 100 1 1 9 . 4  6 8 . 9  5 5 . 5  SO. 6e 5 9 . 7  4 4 . 0  39. 0 2 3 .1 6 7 .5  4 6 . 5  4 1 .  6
6082 100 — — — 88 .  0 e — — — -
6083 23 143. 0 7 1 . 5  5 8 . 0  81.  6e  5 4 . 5 e 4 5 . 0  48 . 9 2 3 . 7 6 8 .2  4 8 . 5  4 0 . 9
6084 23 - 88.  0 9 0 . 9  8 3 . 0  5 4 . 5  58. 2 3 1 . 8 - 3 6 . 1
6085 1 1 5 1 .5  89.  0 77.  6 8 8 . 4  74.  1 5 0 . 4  57 . 7 2 9 . 7 . 5 8 . 3  5 1 . 2  3 8 . 3
a . K e y  to  m e a s u r e m e n t s :
I .  T h e  m o s t  p o s t e r i o r  a s p e c t  of t h e  o c c i p i t a l  p r o t u b e r a n c e  to  t h e
a n t e r i o r  m a r g i n  of t h e  m e d i a l  i n c i s o r  a l v e o l i  b e t w e e n  t h e  c e n t r a l  
i n c i s o r s  ( a l v e o l a r e )
II.  O c c i p i t a l  p r o t u b e r a n c e  to  j u n c t i o n  of  n a s a l  a n d  f r o n t a l  b o n e s  ( n a s i o n )
III ,  N a s i o n  t o  a l v e o l a r  e
IV. Z y g o m a t i c  w id th  ( m a x i m u m )
IX. P a l a t a l  l e n g th
X. P a l a t a l  w i d t h  b e t w e e n  P M 4  a n d  M l
XI. M a x i l l a r y  c h e e k  to o th  r o w  l e n g th
XII,  Snout  w id th  a c r o s s  t h e  o u t e r  m a r g i n s  of t h e  a l v e o l i  of t h e  c a n i n e s
N u m b e r s  a n d  k e y  a s  in H a r c o u r t  (1974 ,  p.  152} 
b. K e y  to  i n d i c e s :
1. C e p h a l i c  in d ex  (IV x  1 0 0 / 1)
2. Snou t  in d e x  '(III x  100/1}
3. Snou t  w id th  in d e x  (XII  x  ..100/III)
N u m b e r s  a s  in  H a r c o u r t  (1974, p. 153 & 154)
T a b l e  I, 2 H u m e r u s
R e g .  N o s .  76.  6094 ( d e p o s i t  250);  76.  6095 to  76 .  6099 ( d e p o s i t  1); 76.  6100 
to  76.  6102 ( d e p o s i t  23); 76,  6106 & 76, 6107 ( d e p o s i t  100);  76 ,  6196 ( d e p o s i t  100)
(1) M e a s u r e m e n t  N M R a n g e  SD S E
L e n g t h  11 1 2 6 .7 7  9 9 . 6  - 1 4 8 . 6  1 5 . 6 4  4 . 7 2
D i s t . w i d t h  ' 12 2 5 .5 3  1 9 . 0  -  3 3 .1  4 . 6 2  1 .3 3
K e y  to  m e a s u r e m e n t :  1. L e n g t h  of h u m e r u s  : L a t e r a l  t u b e r o s i t y  to
t h e  m o s t  d i s t a l  po in t  on  t h e  t r o c h l e a
(2) H e i g h t  a t  t h e  w i t h e r s :  L a r g e s t  dog  4 8 c m
S m a l l e s t  d o g  3 2 c m
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T a b l e  I. 3 Radiix!
Reg-  N o s .  76,  6107 ( d e p o s i t  100);  76,  6120 ( d e p o s i t  1, 4 s p e c i m e n s ) ;  76.  6121 
( d e p o s i t  23,  4 s p e c i m e n s ) ;  76.  6197 ( d e p o s i t  100)
(1) M e a s u r e m e n t N M R a n g e SD S E
L e n g t h  (G L) 10 1 0 9 .8 0 8 5 . 8  - 1 4 2 .3 2 3 . 2 2 7. 34
P r o x ,  w id th  (Bp) 10 1 2 .4 7 9 . 9  - 1 5 .9 2. 18 0 . 6 9
M in .  s h a f t  w id th  (KD) 10 8 . 5 4 6, 0 - 11.  1 1. 67 0 .5 3
D i s t ,  w id th  (Bd) 10 1 6 .3 6 1 1 . 9  - 20.  8 3. 02 0 . 9 6
H e ig h t  a t  the  w i t h e r s : L a r g e s t dog 47 c m
S m a l l e s t  d o g 2 9  c m
( 2 )
T a b l e  1 , 4  F e m u r
R e g ,  N o s ,  76,  6107 ( d e p o s i t  100, 2 s p e c i m e n s ) ;  7 6 . 6 1 0 9  ( d e p o s i t  1, 3 
s p e c i m e n s ) ;  7 6 .6 1 1 0  to  7 6 .6 1 1 5  ( d e p o s i t  23)
(1) M e a s u r e m e n t  N M R a n g e  SD S E
L e n g t h  11 1 2 7 .4 6  99. 1 - 154. 6 19. 16 5 . 7 8
(2) H e ig h t  a t  t h e  w i t h e r s :  L a r g e s t  dog  47  c m
S m a l l e s t  dog  30 c m
T a b l e  I . 5 T i b i a
R e g .  NOS..76,  6194  & 76 . 6195 ( d e p o s i t  100);  7 6 . 6 1 1 8  ( d e p o s i t  23,  5 
s p e c i m e n s ) ;  7 6 , 6 1 1 9  ( d e p o s i t  1, 4  s p e c i m e n s )
( 1 ) M e a s u r e m e n t  N M R a n g e  SD S E
L e n g t h  11 119 .  83 8 3 . 0  -  159.  0 2 6 . 4 0  7 . 9 6
(2)  H e i g h t  a t  t h e  w i t h e r s :  L a r g e s t  dog  47 c m
S m a l l e s t  dbg  25 c m
II.  S p e c i m e n s  of  dog  s k u l l s  an d  l i m b  b o n e s  f r o m  o t h e r  l a t e  m e d i e v a l  
a n d  e a r l y  T u d o r  s i t e s  in B r i t a i n  h e l d  in  t h e  BM(NH)
T a b l e  II,  1 W a lb  r o o k ,  L o n d o n
R e g .  N o s .  1 9 5 4 , 1 2 .  1 9 . 1 & 1 9 5 4 . 12.  I 9 . 2.  L a r g e  s k u l l s  f r o m  :g r e y h o u n d -
l i k e  d o g s .  P i t  d a t e d  to  c.  1500  AD
M e a s u r e m e n t s ^  .
R e g .  No. I II III IV IX X XI XII
5 4 . 1 2 . 1 9 . 1 2 1 9 . 5  1 1 7 .7  1 1 6 .1  1 0 6 .3  1 0 6 .5  63.  6 75 .  9 4 2 . 7
5 4 . 1 2 . 1 9 . 2  237 . 8 1 2 9 . 2  128. 0 128. 6 1 1 2 .3  7 3 . 7  79 .  1 4 7 . 7
I n d i c e s ^
R e g .  N o ,  1 2 3
5 4 . 1 2 . 1 9 . 1  4 8 , 4  5 2 . 9  3 6 . 8
5 4 . 1 2 . 1 9 . 2   ^ 54 .  1 53 .  8 3 7 . 3
a  & b K e y  to  m e a s u r e m e n t s  a n d  i n d i c e s  a s  i n  T a b l e  I,  1
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T a b l e  II . 2 I , ion Tov /e r ,  T o w e r  of L o n d o n
R e g ,  No„ 1 9 6 9 . 3 9 6  (20 s p e c i m e n s ) .  L a r g e  s k u l l s  f r o m  m a s t i f f - l i k e  dogs  
D e p o s i t  d a t e d  c .  14th  to  I 7 t h  c e n t u r y  AD
M e a s u r e m e n t s ^
No.  I II III IV IX
1 232.  5 1 2 8 .5  117. 0 - 1 1 1 .8
3 2 2 8 .5  128. 6 112. 0 125. 0 e l T 2 . 6
4 2 1 6 . 5  1 1 9 . 5  113. 6 125. 8 1 0 5 .9
5 2 1 4 . 4  1 2 0 .9  1 0 5 .7  130. 0 1 0 4 .1
7 . 2 1 4 . 5  1 1 6 .2  1 1 0 . 8  1 2 1 .9  1 0 4 .0
9 234. 1 135. 1 120. 0 3 38.  2 1 1 5 .2
X XI XII
- 70. 0 5 2 . 0
7 9 . 0 7 0 . 7 4 8 . 7
8 1 . 3 6 8 . 2 47 .  2
7 9 . 5 6 8 .5 47. 2
74. 3 67. 9 4 4 . 5
8 3 . 2 6 9 . 6 5 0 . 0
No. 1
T T  ^I n d i c e s
2 3
1 - 5 0 . 3 4 4 . 4
3 5 4 . 7 4 9 . 0 4 3 . 5
4 58. 1 5 2 . 5 4 1 . 5
5 60. 6 4 9 . 3 4 4 . 7
7 56,  8 5 1 . 7 4 0 .  2
9 5 9 . 0 5 1 . 3 4 1 . 7
a  & b K e y  t o  m e a s u r e m e n t s  and  i n d i c e s  a s  in  T a b l e  I. 1 
T a b l e  II. 3 B r l x w o r t h ,  N o r t h a n t s .
R e g .  No. 1 9 7 4 . 5080 (3 s p e c i m e n s ) .  L e v e l  d a t e d  t o  c.  12th -  15th  c e n t u r y  AD
B o n e  L e n g t h  ( m m )  H e ig h t  a t  t h e  w i t h e r s  ( c m )
H u m e r u s  201. 1 66
F  em ur^ '  203.  0 62
T i b i a *  2 1 0 .5  62
* P o s s i b l y  f r o m  s a m e  dog
III .  M o d e r n  s p e c i m e n s  of  dogs  h e l d  in  t h e  BM(NH)
T a b l e  III .  1 S ku l l
B r  eed^ M e a s u r  e m e n t s ^ Ind i c e s b
I II III IV IX X XI XII 1 2 3
O E M 242. 0 1 2 7 .9 123. 0 1 3 6 .8 116. 8 8 3 . 4 76. 2 5 4 . 2 5 6 . 5  5 0 . 8 4 4 .  1
M 214.  8 123. 2 1 0 1 .5 127. 1 1 0 7 .3 7 5 . 9 7 0 . 4 4 6 . 9 5 9 . 2  4 7 . 3 4 6 .  2
G 2 0 1 .5 107. 1 105. 6 101. 0 105. 1 6 0 . 4 6 8 . 4 3 4 . 0 50. 1 5 2 . 4 3 2 . 2
F T 1 4 3 . 0 8 0 .5 6 8 .9 8 4 . 3 7 0 . 2 5 1 . 2 4 9 . 4 25. 8 5 9 . 0  4 8 . 2 3 7 .5
Mt 9 4 . 6 58. 6 4 2 . 2 62. 1 4 8 . 5 4 0 . 9 3 3 . 2 20. 1 6 5 . 7  4 4 . 6 4 7 . 6
a  &c b K e y  t o  m e a s u r e m e n t s  a n d  i n d i c e s  a s  in  T a b l e  I .  1 
c K e y  to  b r e e d s :  O E M  Old  E n g l i s h  m a s t i f f  B M (NH ) 8 8 . 1 .  30
M M a s t i f f  " " 5 8 . 5 . 4
G G r e y h o u n d  ” '* D53
F T  F o x  T e r r i e r  " ” D74
*Mt M a l t e s e  ” ” D38
209
T a b l e  III,  2 B r i a d l e d  m a s t i f f
R e g .  No.  D29 F e m a l e
B o n e
H u m e r u s  
R a d i u s  
F  e m u r  
T i b i a
L e n g t h  ( m m )
' 2 4 8 . 4  
244. 3 
268 . 0
2 8 4 . 5  .
Ht.  a t  w i t h e r s  ( c m )
83
80
83
84
T a b l e  III.  3 F o x  t e r r i e r
R e g .  No. D74 Sex  ? 
B o n e  L e n g t h  ( m m )
H u m e r u s  1 3 0 .4
R a d i u s  
F  e m u r  
T i b i a
1 2 8 .7  
1 3 1 .9  
139. 8
H t .  a t  w i t h e r s  ( c m )
42
43 
40 
42
T a b l e  III.  4  K ing  C h a r l e s  s p a n i e l
R e g .  No. 52 .  4 .  7. 11. M a le
B o n e  L e n g t h  ( m m )
H u m e r u s  10 4 .1
R a d i u s  9 7 .5
F e m u r  1 0 8 .3
T i b i a  • 1 0 9 . 6
H t .  a t  w i t h e r s  ( c m )
33
33
33
33
T a b l e  III,  5 M a l t e s e
R e g ,  No. D38 F e m a l e  
B o n e  L e n g t h  ( m m )
H u m e r u s
R a d i u s
F e m u r
T i b i a
7 3 .5
7 1 .5
79. 1
80. 6
H t ,  a t  w i t h e r s  ( c m )
22
25
.24
25
2 1 0
D O M E S T I C  CAT O r d e r :  C a r n i v o r a
F a m i l y ;  F e l ld a e  
Taxon ;  F e l l s  ( d o m e s t i c )
I. B a y n a r d ' s  C a s t l e ,  d e p o s i t  23 ( ' r o b b e r  p i t '  c .  1520 AD)
T a b l e  1 . 1 Skul l
R e g ,  N o ,  7 6, 6303 (1 s p e c i m e n )
M e a s u r e m e n t s
6 12 18 19 22 23
61. 3e - 3 7 .7  20.  3 4 0 . 5  5 7 . 6
25 30 32
17. Oe 2 4 . 4  2 3 .0
a .  K e y  to m e a s u r e m e n t s ;
6. L e n g t h  of  c r a n i u m :  B a s i o n  -  n a s l o n
12. L e n g t h  o f  to o th  r o w ,  -  M^
18 M a x i m u m  w id th  a t  b a s e  o f  c r a n i u m  In r e g i o n  of  m a s t o i d  p r o c e s s
19. W id th  a c r o s s  occip i ta l  c o n d y le s
22. M a x i m u m  w id th  a c r o s s  c r a n i u m
23. M a x i m u m  z y g o m a t i c  w id th
25, M i n i m u m  w id th  of f r o n t a l  b o n e  b e t w e e n  o r b i t s
30, M a x i m u m  I n n e r  l e n g th  of th e  o r b i t a l  p a r t  o f  th e  f r o n t a l  b o n e
32. M æ c l m u m  o cc ip i ta l  h e ig h t :  B a s i o n  -  m i d  p o in t  o f  l a m b d o l d a l  r i d g e .
N u m b e r s  a s  in D r i e s c h  (197 6, F i g .  17a ,  b &c c, p .  4 6 - 4 7 ) .
T a b l e  I. 2 H u m e r u s
R e g . N o s .  76 .  6313 & 76.  6315
R e g ,  N o.
6313
6315
L e n g t h  
9 1 .7  
90. 8
T a b l e  I . 3 F e m u r
R e g .  N o .  76 .  6307 (1 s p e c i m e n )
L e n g t h  9 9 . 2
T a b l e  I .  4 T i b i a
R e g .  N o s .  76 .  6310 & 76 .  6311
R e g .  No.
6310
6311
L e n g t h  
1 0 5 .8  
104. 2
2 1 1
II.  B a y n a r d ' s  C a s t l e ,  d e p o s i t s  88, 100 & 150 (dock  b a s i n  d a m p  c. 1500 AD)
T a b l e  II. 1 P a r t s  of a r t i c u l a t e d  s k e l e t o n  
R e g , N o .  76 .  6343 ( d e p o s i t  88)
(1) Skul l
M e a s u r e m e n t s  
6 12 18 19  22
6 7 . 0  20.  1 37.  5 1 9 .7  4 0 . 0
a .  K e y  to m e a s u r e m e n t s  a s  in T a b l e  1 . 1
(2) M a n d ib l e  ,
23 
59. 8
25
17.5
30 
2 1 . 8
1
58 . 3
M e a s u r e m e n t s
5 8
1 7 .5  . 2 4 .0
9
9 . 8
10 
8 . 8
b .  K e y  to m e a s u r e m e n t s  ‘
1, L e n g t h  of m a n d i b l e ;  C ondy le  -  a n t e r i o r  ed g e  of I^ a l v e o l u s  
5. L e n g t h  o f  to o th  r o w ,  P ^  -  M^
8. H e i g h t  of  m a n d i b l e :  A n g le  of  m a n d i b l e  -  c o r o n o i d  p r o c e s s
9. H e i g h t  of m a n d i b l e  in r e g i o n  of M^
10. H e i g h t  of  m a n d i b l e  in r e g i o n  of P ^
N u m b e r s  a s  in D r i e s c h  (197 6, F i g .  24,  p .  59)
(3) H u m e r u s
L e n g t h  9 1 . 1 .
M id  s h a f t  w id th  6. 0
D i s t .  w id th  1 6 .9
(4) R a d i u s
L e n g t h  
P r o x ,  w id th  
M id  s h a f t  w id th  
D i s t .  w id th
8 6 . 2
7 . 8
5 . 4
1 1 .9
32
2 3 , 9
( 5) T i b i a
L e n g t h  102. 1
P r o x .  w id th  1 7 . 6
M id  s h a f t  w i d t h  6, 1
D i s t .  w id th  1 3 ,7
T a b l e  II . 2 P a r t s  o f  a r t i c u l a t e d  s k e l e t o n
R e g .  N o .  7-6. 6342 ( d e p o s i t  88)
(1) H u m e r u s
L e n g t h  9 0 . 0
M id  s h d f t  w id th  6. 7
D i s t .  w i d t h  17. 9
(2) R a d i u s
L e n g t h  
P r o x ,  w id th  
M id  s h a f t  w id th  
D i s t .  w id th
83. 9 
7 . 5  
5 . 0  
1 2 . 4
( 3 ) F e m u r
L e n g t h  97. 6
M i d  s h a f t  w i d t h  7.  6
D i s t .  w i d t h  1 8 .0 2 1 2
(4) T i b i a  
L e n g t h  
P r o x .  w id th  
M id  s h a f t  w id th  
D i s t .  w id th
102 . 6 
1 8 .0  
6 . 2  
1 4 . 3
T a b l e  II . 3 H u m e r u s T a b l e  II . 4  R a d i u s
R e g .  N o s . 7  6. 6217 to 7 6 .6 3 5 9 R e g .  N o s .  7 6. 6209 (2 s p e c i m e n s )
7 6 .6 3 6 1  (1 s p e c i m e n )
R e g .  N o . D e p o s i t L e n g t h R e g .  No.  D e p o s i t L e n g t h
6217 100 9 3 . 4 6 2 0 9 .1  100 81. 2
6218 100 85. 8 . 6 2 0 9 . 2  100 84. 2
6219 100 84.  3 6361 88 85. 1
6253 150 95. 3
6359 88 8 9 . 5
T a b l e  II . 5 T i b i a
R e g . N o . 7 6 .  6210 & 7 6. 6211 ( d e p o s i t  100)
R e g .  No. 
6210 
6211
L e n g t h  
108. 3 
9 7 . 3
III .  B a y n a r d ' s  C a s t l e ,  d e p o s i t  250 (c i ty  d e b r i s  c .  m i d  14th c e n t u r y  AD)
T a b l e  III , 1 F e m u r
R e g .  N o .  7 6. 6267 (1 s p e c i m e n )
L e n g t h  9 1 . 9
IV.; S k u l l s  of  m e d i e v a l  c a t s  f r o m  o t h e r  a r c h a e o l o g i c a l  s i t e s  h e ld  in 
th e  BM(NH)
R e g .  N o s .  1954. 12.  19. 3 & 1954. 12. 1 9 . 4 .  P i t  d a t e d  to  1500 A D  on W a l b r o o k , 
L o n d o n .  E x c a v a t e d  by N. Cook ,  G u i l d h a l l  M u s e u m ,
R e g .  No.
54. 12.  19. 3 
54.  12. 1 9 . 4
M e a s u r e m e n t s  
6 12 18 19 22 23 25 30 32
63. 6 21.  6 3 9 . 4  2 0 . 9  4 3 . 5  5 9 . 5  1 6 . 5  2 4 . 7  2 4 . 6
6 4 . 8  21.  8 3 9 . 2  2 0 . 8  4 0 . 5  6 2 . 2  1 6 .7  2 4 . 2  2 4 . 0
a .  K e y  to m e a s u r e m e n t s  a s  in T a b l e  1 . 1
V. M o d e r n  s p e c i m e n s  o f  B r i t i s h  w i ld  a n d  d o m e s t i c  c a t s  h e l d  in the  BM(NH) 
T a b l e  V . l  W i ld  c a t  
N e w t o n  c o l l e c t i o n .  F e m a l e  
(1) S k u R
6
73. 1
12
2 2 . 4
18
4 2 . 2
M e a s u r e m e n t s  
19 22 23 25 30 32
2 3 . 4  4 3 . 5  7 0 . 5  1 9 . 3  2 8 . 5  2 7 . 3
a .  K e y  to  m e a s u r e m e n t s  a s  in T a b l e  1 . 1
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(2) Mandible
M e a s u r  e n ie n t  s
1
65. 1
5
2 3 . 0
8
29. 0
9
1 1 .5
1 0
9 . 9
b. K e y  to m e a s u r e m e n t s  a s  in T a b le  II. 1 (2)
(3) H u m e r u s
L e n g t h  109. 1
M id  s h a f t  w i d t h  6 .7
D i s t .  w id th  1 9 .7
(4) R a d i u s
L e n g t h  106. 5
P r o x .  w id th  9 .1
M id . . sh a f t  w id th  5 . 5
D i s t .  w id th  1 3 .3
(5) F e m u r
L e n g t h  1 2 1 .0
M i d  s h a f t  w i d t h  8. 3 
D i s t .  w id th  2 0 , 3
T a b l e  V. 2 D o m e s t i c  c a t
R e g .  N o .  C6.  B l a c k  d o m e s t i c  c a t .  M a le
(1) S k u l l
— — —  ^
M e a s u r e m e n t s
6 12 18 19 22 23
7 6 . 4  2 2 . 0  4L. 7 2 5 . 0  43 .  6 6 9 .1
a .  K e y  to m e a s u r e m e n t s  a s  in T a b l e  1 . 1
(2) M a n d i b l e  ,
.25 . 
18. 8
1
66. 3
M e a s u r e m e n t s
5 8 9
23.  6 27. 6 1 3 . 2
b. K e y  to m e a s u r e m e n t s  a s  in T a b l e  II. 1 (2)
30 
25. 2
10 
11. 6
(3) H u m e r u s
L e n g t h  1 1 3 . 3
M i d .3h a f t  w id th  8 . 4
D i s t .  w id th  22,  5
(5) F e m u r
L e n g t h  1 2 7 . 2
M id  s h a f t  w id th  9. 5
D i s t ,  w id th  2 3 . 4
(4) R a d i u s
L e n g t h  
P r o x ,  w id th  
M i d . s h a f t  w id th  
D i s t .  w id th
(6) T ib ia
L e n g t h  
P r o x .  w id th  
M id  s h a f t  w id th  
D i s t ,  w id th
32
2 9 . 5
1 0 9 .7  
10. 6 
. 7 .  1 
1 5 .7
1 3 4 .9
2 4 . 5
8 . 8
1 7 .3
T a b l e  V.  3 D o m e s t i c  c a t  
N e w to n  c o l l e c t i o n
(1) S k u l l
M e a s u r e m e n t s
6 12 18 19
7 1 . 5  2 1 . 3  4 2 . 4  2 2 . 2
22 23 25 30 . 32
41 .9  67. 8 1 7 .5  26.  1 2 6 . 7
a .  K e y  to m e a s u r e m e n t s  a s  in T a b l e  1 . 1
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{2) Mandible
1 5
63., 5 21; 1
M e a s u r e m e n t s
8
2 7 . 4
9
12 . 2
10 
11 . 1
b.  K ey  to m e a s u r e m e n t s  a s  In T a b l e  II.  1 (2)
(3) H u m e r u s  
L e n g t h
M id  s h a f t  w id th  
D i s t .  w id th
(5) F e m u r
L e n g t h
M id  s h a f t  w id th  
D i s t .  w id th
98. 1 
7 . 3  
17. 8
108. 3 
8 .7  
18. 5
(4) R a d i u s
L e n g t h  9 6 ,0
P r o x .  w id th  8. 4
M id  s h a f t  w id th  6. 8
D is  t.  w id th  12. 1
(6) T i b i a
L e n g t h  1 1 5 .0
P r o x ,  w id th  1 9 . 4
M id  s h a f t  w id th  7.  4
D i s t .  w id th  14. 1
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D O M E S T IC  R A B B IT  O r d e r :  L a g o m o r p h a  ?
F a m i l y :  L e p o r i d a e  |
Taxon :  O r y c t o l a g u s  \
c u n ic u l u s  ( d o m e s t i c  r a b b i t )  1
I. B a y n a r d ' s  C a s t l e ,  d e p o s i t s  1 & 23 ( ' r o b b e r  p i t s '  c. 1520 AD) 
T a b l e  1 . 1 H u m e r u s
R e g .  N o s .  76.  6019 ( d e p o s i t  23); 76.  6027 ( d e p o s i t  1)
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h 36 61. 62 57. 3 -  6 5 .5 1 . 8 6 0. 31
P r o x .  w id th 36 10. 54 9. 8 -  11 .5 0 . 3 8 0. 06
M id  s h a f t  w id th 36 4, 18 3 . 5 - 4 .  7 0 . 2 4 0 . 0 4
D i s t .  w id th 36 8. 84 8. 1 -  9 . 3 0 . 2 7 0 . 0 5
T a b l e  I .  2 F e m u r
R e g .  N o s .  7 6. 6017 ( d e p o s i t 23); 76.  6018 ( d e p o s i t  1)
M e a s u r e m e n t N M R a n g e SD SE
L e n g t h  ^ 27 78. 91 7 5 . 4  -  8 3 .5 2. 17 0 . 4 2
P r o x .  w id th  2 28 15. 28 13. 9 - 1 6 . 2 0 . 5 5 0. 10
T r o c h a n t e r  w id th 30 14. 51 13. 1 -  1 5 .9 0. 62 0. 11
M id  s h a f t  w i d t h 31 6 . 7 8 6. 3 - 7 . 3 0 . 2 8 0. 05
D is t .  w i d t h 30 1 3 .0 9 1 2 . 4  - 1 3 .9 0 . 3 5 0. 06
K e y  to m e a s u r e m e n t s :  1. L e n g th :  P a r s  c a u d a l i s  -  d i s t a l  e p i p h y s i s
2. P r o x .  w id th :  G r o s s  p r o x i m a l  b r e a d t h  (Bp)
3. T r o c h a n t e r  w id th :  G r o s s  b r e a d t h  in r e g i o n  
o f  th e  t r o c h a n t e r  t e r t i u s  ( B T r )
s e e  D r i e s c h  (1976, p.  77)
T a b l e  1 .3  T i b i a
R e g .  N o s . 76 .  6020 (d,eposit  23); 76 .  6029 ( d e p o s i t  1)
M e a s u r e m e n t N M R a n g e
L e n g t h 5 90. 92 86. 0 -  9 5 . 0
P r o x .  w id th 5 14. 22 13. 3 - 1 4 . 9
M id  s h a f t  VAidth 5 6. 30 6. 0 -  6. 6
D i s t ,  w i d t h 4 1 1 .7 5 11. 3 - 1 2 . 3
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I I , B a y n a r d ' s  C a s t l e ,  d e p o s i t  88 (dock  b a s i n  d u m p  c .  1500 AD)
T a b l e  II . 2 H u m e r us  
R e g .  N o .  76 .  6025
M e a s u r e m e n t  N M  R a n g e
L e n g t h  8 53.  58 6 1 . 0  - 65 .7
P r o x ,  w id th  8 1 0 . 8 5  1 0 .1  -  1 1 ,4
M id  s h a f t  w id th  8 4.  21 4.  1 -  4. 3
D i s t .  w id th  8 9 . 0 1  8. 6 -  9 . 3
T a b l e  II . 2 F e m u r  
R e g .  No.  76.  6024
M e a s u r e m e n t  N M R a n g e
L e n g t h  6 7 9 . 7 2  77 .  0 -  8 2 . 4
P r o x .  w id th  5 1 5 . 4 2  1 4 . 6  -  1 6 .0
T r o c h a n t e r  w id th  6 1 5 .1 5  1 4 . 0  -  1 6 .2
M id  s h a f t  w i d t h  6 6 . 8 8  .6. 5 -  ' 7 . 4
D i s t .  w i d t h  6 1 3 . 4 8  12. 9 - 1 4 . 0
K e y  to  m e a s u r e m e n t s  a s  in T a b l e  I .  2 
T a b l e  II .  3 T i b i a
R e g .  N o.  7 6. 6026.  S p e c i m e n s  w i t h  b r o k e n  s h a f t s
M e a s u r e m e n t  N  M R a n g e
P r o x .  w i d t h  8 1 4 .0 3  1 3 . 2  -  15 .1
D i s t .  w i d t h  3 1 1 .8 7  1 1 . 6 - 1 2 . 0
III .  B a y n a r d ' s  C a s t l e ,  d e p o s i t  100 (dock  b a s i n  d u m p  c . 1500. AD)
T a b l e  II I .  1 H u m e r u s  
R e g .  N o .  7 6 . 6 0 4 0
M e a s u r e m e n t  N M R a n g e  SD SE
L e n g t h  23 6 2 .1 0  5 8 . 5  -  6 5 .6  1 . 9 0  0 . 4 0
P r o x .  w id th  23 1 0 . 6 9  10. 2 -  1 1 . 4  0 . 3 3  0 .0 7
M i d  s h a f t  w id th  23 4 . 1 5  3 . 8  -  4 . 7  0 . 2 4  0 . 0 5
D i s t .  w i d t h  23 8. 57 8. 0 -  8 . 9  0 . 2 7  0 . 0 6
T a b l e  III .  2 F e m u r
R e g .  No.  7 6 . 6 0 3 9  
M e a s u i r e m e n t  
2L e n g t h  P r o x .  w id th ' 3
T r o c h a n t e r  w id th  
M id  s h a f t  w id th  
D i s t ,  w id th
K e y  to  m e a s u r e m e n t s  a s  in T a b l e  I .  2
N M R a n g e SD SE
15 79. 14 7 5 . 7  -  8 3 .3 1 .9 7 0 .5 1
15 15. 68 14. 9 - 1 6 . 5 0 . 4 2 0. 11
14 1 4 .7 7 1 3 . 4  - 1 5 .6 0, 66 0. 18
15 6. 80 6. 1 -  7 . 3 0 . 3 2 0. 08
15 1 2 .9 1 12. 3 - 1 3 . 5 0 . 3 9 0. 10
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T a b l e  III.  3 T ib ia
R e g .  N o .  7 6, 6012 (2 s p e c i m e n s )
1 2L e n g t h  86.  0 87.  9
P r o x ,  w id th  1 3 ,7  1 3 .5
D i s t .  w i d t h  1 1 . 8  1 1 .2
I V . B a y n a r d ' s  C a s t l e ,  d e p o s i t  250 (c i ty  d e b r i s  c. m i d  14th c e n t u r y  AD)
T a b l e  IV . 1 H u m e r u s  T a b l e  IV. 2 F e m u r
R e g .  N o.  76.  6178 (2 s p e c i m e n s )  R e g .  No. 76 .  6177 (l  s p e c i m e n )
1 2
L e n g t h 64. 8 61. 0 L e n g t h  ^ 8 2 . 5
P r o x .  w id th 10. 1 10. 0 P r o x .  w id th  ^ 1 6 . 4
D i s t .  w id th 8. 5 8 . 6 T r o c h a n t e r  w id th 1 6 .0
K e y  to  m e a s u r e m e n t s  a s  in  
T a b l e  I .  2
V. M o d e r n  s p e c i m e n s  of B r i t i s h  w i ld  and  d o m e s t i c  r a b b i t s  h e ld  in th e  
BM(NH)
S p e c i m e n s  c o l l e c t e d  by  D a r w i n  (1905, p.  141)
T a b l e  V . l  H u m e r u s P r o x . M id .  s h a f t  D i s t .
R e g .  No. D e s c r i p t i o n L e n g t h w i d t h w i d t h  w id th
1868,  2. 19. 98 B r i t i s h  w i ld ,  
K e n t
6 0 . 9 10. 8 4 . 0 8o 9
1 8 6 9 . 8 . 1 9 . 1 0 0 B r i t i s h  w i ld ,  
K e n t
66. 1 . 11. 0 4.  1 8. 3
1 8 6 8 . 2 .  1 9 . 9 4 A n g o r a  (d o m e stic)69. 5 1 2 . 4 4. 8 10. 2
1868. 2. 19.  101 S i l v e r - g r e y
( d o m e s t i c )
75 .  0 12. 0 5; 0 10. 6
1 8 6 8 . 2 .  1 9 . 9 9 L o p e a r e d
( d o m e s t i c )
77. 0 12 . 8
T a b l e  V. 2 F e m u r P r o x . T r o c h . M id . D i s t .
R e g .  No. D e s c r i p t i o n L e n g t h w i d t h w id th s h a f t w id th
1 8 6 8 . 2 .  1 9 .9 8 B r i t i s h  w i ld ,  
K e n t
78 . 1 15. 5 1 5 .5 7 . 0 13. 3
1 8 6 9 . 8 . 1 9 . 1 0 0 B r i t i s h  w i ld ,  
K e n t
8 5 . 9 16. 6 1 6 . 6 7 . 5 1 3 . 3
1868. 2. 1 9 . 9 4 A n g o r a
( d o m e s t i c )
9 0 . 4 1 6 .5 17. 1 7.  6 1 4 .2
1868. 2. 19.  101 S i l v e r - g r e y
( d o m e s t i c )
97. 9 1 7 .8 1 8 .9 8 . 5 16. 6
1868. 2. 1 9 . 99 L o p - e a r e d
( d o m e s t i c )
102. 8 20. 5 2 2 . 0 7 . 8 1 7 .9
K e y  to  m e a s u r e m e n t s  a s  in  T a b l e  1 .2
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R E D  D E E R O r d e r :  A r t i o d a c t y l a  
F a m i l y :  Ce r v i d a e  
T ax o n :  C e r v u s  e l a p h u s
I. B a y n a r d ' s  C a s t l e ,  d e p o s i t  250 ( c i ty  d e b r i s  c. m i d  14th c en b a ry  AD) 
T a b l e  1 . 1 M e t a t a r s a l  b one .
R e g . N o .  7 6 . 6 3 8 6  (1 s p e c i m e n )
L e n g t h  P r o x .  w id th  M id  s h a f t  w id th  D i s t .  s h a f t  w id th .  D i s t  w id th .
255. 0 3 1 . 4  17 .7  35. 8 3 6 . 0
II. M o d e r n  s p e c i m e n s  of R e d  d e e r  h e ld  In the  BM(NH)
T a b l e  II. 1 M e t a t a r s a l  b o n e  
R e g .  No.
M id  s h a f t  D i s t  s h a f t  D i s t  
S ex  L e n g t h  P r o x .  w i d t h  ' w id th  w i d t h  w i d t h
1962.11. 22 .1  m a l e  27 6 . 4  3 5 . 5  . 2 1 . 8  3 8 . 5  3 9 . 8
N e w t o n  f e m a l e  2 6 4 . 3  3 2 . 5  2 0 .7  3 5 . 2  3 6 . 0
c o l l e c t i o n
F A L L O W  D E E R O r d e r :
F a m i l y :
Taxon :
A r t i o d a c t y l a  
C e r v l d a e  
D a m a  d a m a
I. B a y n a r d ' s  C a s t l e ,  d e p o s i t s  1 & 23 ( ' r o b b e r  p i t s '  c .  1520 AD)
T a b l e  1 . 1 H u m e r u s T a b l e  I. 2 R a d i u s
R e g .  No. D i s t .  w id th R e g .  No.  7 6. 6455 ( l  s p e c i m e n )
7 6. 6457 40 . 0 L e n g t h  . 207. 8
6461 43. 2 P r o x .  w id th  4 0 . 8
6462 3 7 . 4 M i d  s h a f t  w i d t h  25.  0
6463 35. 6 D i s t .  W id th  3 6 .7
6464 36. 2
T a b l e  I. 3 T i b i a T a b l e  I. 4  M e t a c a r p a l  bone
R e g .  No. P r o x ,  w id th  D i s t .  w id th R e g .  No. 7 6 .6 4 1 2  (1 s p e c i m e n )
7 6. 6421 55. 5 - L e n g t h  194. 6
6422 50. 5 — ■ P r o x .  w id th  3 0 . 5
6423 53. 2 - M id  s h a f t  w id th  18, 0
. 6 4 2 5 . - 35. 2 D i s t .  s h a f t  w i d t h  29.  ^
6426 - 30. 0 D i s t .  w i d t h  29. 8
6427 ' — 3 0 .7
6428 —  « 30. 6
6429 5 5 .7 -
6430 47. 5 -
6432 - 31. 9
6433 - 33. 9
6434 - 3 1 . 0
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T a b l e  I.. 5' M e t a t a r s a l  b o n e
M id  s h a f t D i s t  s h a f t .  D i s t  w id th
R e g .  No. L e n g th  P r o x .  w id th w id th w id th
76.  6387 2 1 8 . 6  2 6 . 0 16. 3 29. 6 30. 3
6388 2 1 7 . 9  2 6 . 4 1 5 .8 29. 1 29. 4
6389 2 1 0 .7  25.  3 15. 5 2 8 . 9  2 9 . 4
6390 201. 8 2 5 . 2 1 5 . 4 2 7 . 4  2 8 . 9
6391 2 0 1 . 2  2 4 . 0 14. 5 2 6 . 3  2 7 . 0
6392 1 8 9 . 6  2 3 . 4 1 3 .9 2 6 . 2  2 7 . 5
6393 188. 3 23.  5 13 .7 2 6 . 5  26.  9
6394 1 9 1 . 2  2 3 .0 13. 1 2 5 . 3  2 6 .1
II. B a y n a r d ' s  C a s t l e ,  d e p o s i t s ! 88,  100 & 150 (dock  b a s i n  d u m p .
C.1500 A. D. )
T a b l e  II. 1 T i b i a
R e g .  No. L e n g t h  P r o x .  w id th D is t .  w id th
76 .  6416 2 7 5 . 4  5 0 . 8 3 4 .3
6418 56.  3 -
6419 5 5 . 4 -
6420 5 3 . 5 -
T a b l e  II. 2 M e t a t a r s a l  b o n e
M id  s h a f t D i s t  s h a f t  D i s t ,  w id th
R e g .  No. L e n g t h  P r o x .  w id th w id th w id th .
76.  6395 2 0 1 . 4  2 3 . 9 1 5 .3 2 6 . 8  2 7 .1
6396 197. 0 2 3 . 2 1 4 . 4 2 6 . 0  2 6 . 6
III. B a y n a r d ' s  C a s t l e ,  d e p o s i t  250 (c i ty  d e b r i s ,  c .  m i d  14th c e n t u r y  AD)
T a b l e  III. 1 F e m u r T a b l e  III,. 2  T i b i a
R e g .  No. 76. 6456 (1 s p e c i m e n ) R e g .  N o. 76. 6414 (l  s p e c i m e n )
L e n g t h 211.  0 e D i s t .  w i d t h  3 5 .7
P r o x .  w id th  5 5 . 9
M id  s h a f t  w id th  18. 2
IV. M o d e r n  s p e c i m e n s  of F a l l o w  d e e r  h e l d  In t h e  B M (N H ) 
T a b l e  IV. 1
R e g .  No.. 1937. 3 .1 0 .1  M a le
R a d i u s H u m e r u s F e m u r T i b i a
L e n g t h 208. 5 2 1 1 . 0 2 5 1 . 4 281. 2
P r o x .  w id th 41. 6 5 2 . 9 65. 6 58 .  6
M id  s h a f t  w id th 25. 0 23.,2 2 3 . 4 2 3 . 9
D i s t .  w id th 38. 2 44 .  6 5 2 .7 36. 9
220
T a b l e  IV. 2 M e t a t a r s a l  bone
M id  s h a f t  D i s t .  s h a f t D i s t .
R e g .  No. S ex L e n g t h P r o x .  w id th w id th  w i d t h w id th
1 9 3 7 . 3 . 1 0 . 1 m a l e 224. 0 28. 6 1 7 . 6  3 1 . 2 31. 3
1936. 11.  3. 1 m a l e 208 .  5 2 5 . 9 1 6 .0  2 9 . 7 2 9 . 3
1 9 3 7 . 6 . 9 . 1 f e m a l e 1 9 6 .5 25. 1 1 3 . 6  3 6 . 9 27. 5
1937. 3 .10 .  2 f e m a l e 1 9 8 .9 23. 8 1 4 .2  2 5 . 9 2 6 . 4
R O E  D E E R O r d e r : A r t i o d a c t y l a
F a m i l y : C e r v l d a e
Taxon: C a p r e o l u s  c a p r e o l u s
I . B a y n a r d ' s  C a s t l e ,  d e p o s i t  5104 ( s e c o n d a r y  d u m p  c.  13th c e n t u r y  AD) 
T a b l e  1 . 1 M e t a c a r p a l  b o n e  
R e g .  No.  7 6. 6435 (l s p e c i m e n )
L e n g t h  P r o x ,  w id th  M id  s h a f t  w id th  D i s t  width*
1 4 1 .1  1 8 . 0  1 1 . 5  1 9 .3
2 2 1
H A R E  O r d e r :  L a g o m o r p h a
F a m i l y :  L e p o r i d a e
T axon :  L e p u s  sp .
I . B a y n a r d ' s  C a s t l e  
T a b l e  L  1 H u m e r u s
R e g . N o .  76 .  6173 ( d e p o s i t  250, 1 s p e c i m e n ) .  P r o x i m a l  e p i p h y s i s  u n f u s e d .
L e n g t h
9 9 . 0
M id  s h a f t  w id th  
5 . 8
D i s t .  w id th  
11 . 6
T a b le  I. 2 F e m u r
R e g .  No. D e p o s i t
7 6 . 6 1 7 3  250
76.  6346 88
P r o x .  w i d t h  
25.  1 
27.  5
T r o c h a n t e r  w id th
24. 8
K e y  to m e a s u r e m e n t s :  1. P r o x .  w id th :  G r o s s  p r o x i m a l  b r e a d t h  (Bp)
2. T r o c h a n t e r  w id th :  G r o s s  b r e a d t h  in r e g i o n  
of the  t r o c h a n t e r  t e r t i u s  ( B T r )
See D r i e s c h  (1976, p .  77)
T a b l e  I .  3 T i b i a
R e g .  No.
76 .  6041 
76 .  6174 •
76 .  6175
D e p o s i t
100
23
23
P r o x .  w i d t h
2 0 . 1 
19. 1
D i s t .  w id th  
1 5 .3
II.  M o d e r n  s p e c i m e n s  of h a r e s  h e ld  In t h e  BM(NH) 
T a b l e  II .  1 H u m e r u s
D e s c r i p t i o n  L e n g t h
C o m m o n  h a r e  * 102. 6
S c o t t i s h  h a r e  ** 93. 6
M id  s h a f t  w id th  
. 5 .9  
4 . 8
D i s t . w i d t h
1 1 . 2
1 0 . 4
P r o x i m a l  e p i p h y s i s  u n f u s e d  (*) a n d  f u s e d  (**)
T a b l e  II . 2 F e m u r
D e s c r i p t i o n  
C o m m o n  h a r e  
S c o t t i s h  h a r e
P r o x .  w id th  
25.  0 
2 2 . 4
T r o c h a n t e r  w i d t h  
2 1 . 8 
2 2 . 1
1 & 2 m e a s u r e m e n t  s a s  In T a b l e  I . 2 
T a b l e  II .  3 T i b i a
D e s c r i p t i o n  
C o m m o n  h a r e  
S c o t t i s h  h a r e
P r o x .  w id th  
18. 6 
1 7 . 4
D i s t  w id th  
14.  9 
14. 1
2 2 2
B L A C K  RA T O r d e r :  R o d e n t ï a
F  a m  ïly  : M u r i d a e  
T axon : R.attus  r a t t u s
T a b l e  .1 Sku l l
R e g .  No.  7 6. 6003 ( d e p o s i t  1 c,  1520 A D ,  1 s p e c i m e n )
M a x i m u m  b r e a d t h  a c r o s s  the  c r a n i u m  15. 1
L e n g t h  o f  u p p e r  to o th  r o w  7. 1
T a b le  2 F e m u r
R e g .  No.
76. 6005 
6010 
6275 
6146 
6152 
6160 
6161
D e p o s i t
1
23
23
100
100
250
250
D a te
c. 1520 AD
c. 1500 AD
It
m i d  14th c e n t .  AD
L e n g t h  
35 .  9 
3 6 . 4  
34.  9 
37.  7 
3 6. 8 
39.  8 
37 .  8
T a b l e  3 T i b i a
R e g .  No ,
76 . 6022 
6153.
6154
6155
D e p o s i t
5067
100
100
100
D a te
16th c e n t .  AD
c .1 5 0 0  AD
L e n g t h  
4 0 .  9
4 2 .  Z). s a m e  
4 2 .  2) i n d iv id u a l
4 0 . 5
H E D G E H O G O r d e r : I n s e c t i v o r a
F  a m i l y  : E r i n a c e l d a e  
T a x o n :  E r i n a c e u s  e u r o p a e u s
T a b l e  1 H u m e r u s
R e g . N o .  76.  6015 ( d e p o s i t  89 c .1 5 0 0  AD,  1 s p e c i m e n ) .  P r o x i m a l  
e p i p h y s i s  n o t  f u s e d ,  d i s t a l  e p i p h y s i s  f u s e d .
D i s t .  w i d t h 10. 6
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A P P E N D I X  A : C o m p u t e r  p r o g r a m s
P r o g r a m  one  
P r o g r a m  two 
P r o g r a m  t h r e e  
P r o g r a m  f o u r  
P r o g r a m  f ive
F o r m a t  r e a d i n g  p r o g r a m
G r o s s  e r r o r  l o c a t i n g  p r o g r a m
M a in  s o r t i n g  p r o g r a m
S u m m a r y  p r o g r a m  fo r  n u m e r i c a l  d a t a
S u m m a r y  p r o g r a m  f o r  c o m p l e t e  c a t t l e  
m e t a p o d i a l  b o n e s
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P r o g r a m  one
C PROGRAM OifE
C PRüGRAI.i WRIIT3N 3Y K.M.SHAW^DSPT.CENTRAL SERVICES,B.M.(N.N.)
C PRÜGRA14 READS THE DATA FROM THE PUNCHED TAPE A2ID STORES
C THE IITFORMATIQ:! ON DISC (DISC WI^FILE W1 PTAPES)
C ANY ASTERISK,DENOTING A MISSING NUMBER,IS REPLACED BY -9 9 .9
C
DBGNSION W (3 ),X (7 ),Y (5 3 ),2 (9 ),™ 'G E R (1 2 ),I^A (1 3 )
INTEGER Y
DATA NUiaER/lHO, 1H1, 1H2,1K3,1H^, 1H5,1H6, IH?,
DATA IBLANK,BSLL/1H
DATA M NA(8),mA(9),W A(lo)/2HPT,2HAP,2HES/ 
CALLVS0PEN(21,2LPFNA,0)
1+ BR''J)(4,100)W(1),X(1),W(2),X(2),(Y(I),I=1,9),
1=10,46),(X(I ) ,I=4 ,7 ) , (Y (I ) ,1=47, 53) ,
2W(3)
100 F G P IH T (f5 .0 ,a 3 ,f4 .0 ,a 2 ,4 7 a 1 ,2 (a 2 ,a 3 ) ,7 a 1 ,f2 .0 )
C SEARCH FOR END OF DATA
IF(X(3).EQ.BELL) GO TO 99 
C SLARCH FOR NUMSRICAJL DATA
M=0 
1 = 1  
NV=1
6 DO 2 J = 1 ,l4  
IF(Y(l),SQ .NUÎffiER(j)) GO TO 3
2 CONTINUE 
1=14-1
GO TO 6 
C . . TEST FOR NUMBER,*, .
3 L=1 
IF (u .G T .10)L = J-9  
GO TO (7 ,1 0 ,1 1 ) ,  L
C READ WHOLE NUî-fflER
39 Z(NV)=FLOAT(M) '
13 hl=0
NV=NV4-1
IF(NV.EQ.10)GO TO 98
1 = 1 4 - 1
GO TO 6 .
7 M=M*104U-1 
1 = 1 + 1
IF(Y(I).EQ.IBLANK) GO TO 39 
GO TO 6
2 3 9
PBCGR/iM OIvE [CONTINUED]
C READ DECIM'LL PART OF I'lUMDER
10 N=0 
I%=0 
16 1=1+1
IF(Y(I).SQ.IBLANK) GO TO 1?
D03l J = l ,1 0
IF(Y(l).EQ.NUi'IBER(j)) GO TO 52 
81 CONTINUE 
52 N=N*10+J-1 
PC=PC+1.0 
GO TO 16
C BLANK ENCOUNTERED, Eim OF NUMBER
17 Z(iT/)=FLOAT(M) +FLGAT(N) / (  10 . 0**PC )
GO TO 13 
C ASTERISK ENCOUNTERED
n  Z(NV)=-99.9
GO TO 13
C 10 NUMERICAL DATA ENTRIES READ,WRITE ALL ENTRIES FOR SPECIMEN
C TO DISC AND TO LINE PRINTER
98 WRITE(5,101 )W( 1 ),X (1 ),W (2 ),X (2 ) ,Z (1 ) ,Z (2 ) ,
1 X (3 ) ,( Z ( I ) ,1 = 3 ,8 ) , ( X ( I ) , I = 4 ,7 ) ,2 ( 9 ) ,W(3) 
W R IT S(21 ,101)W (1),X (1),W (2),X (2),Z (1),Z (2), 
1 X (3 ) ,( Z ( I ) ,I= 3 ,8 ) ,( X ( I ) ,I = 4 ,7 ) ,Z ( 9 ) ,W (3 )
101 FORMAT(* » , f 6 .0 ,a 3 , f 4 .0 ,a 2 ,2 f 7 .1 ,a 3 ,6 f 6 .1 ,  
1 1 x ,2 ( a 2 ,a 3 ) , f 6 .1 , f 4 .o )
GO TO 4 
99 CALL VSCL0S(21,1)
STOP
END
C
C
C
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P r o g r a m  two
C PR!3GR."'M TWO
C DATA EDITING PBOGm-l — GROSS ERROR CONTROL
C PROGRAj^ I WRITTENBYP.L.AH'ilTAGE
C BASED ON bCTIIOO DESCRIBED IN NAUS(1975) PAGE 4l
C PROGR/AM FOR COMPLETE DATA ONLY
C
DD4ENSI0N X (3 ,9)
DIMENSION 9 ) ,  XhEH( 9 ) , XMID( 9 ) ,
1D IFL S(9),D m iS(9),D IFIM (9),
2XI2.{RLS(9),XI,SRL8(9)
C
100 F o m L iT ( ix , f 6 .o , l6 x , f 7 . i ,3 x ,6 f 6 . l ,n % ,f 6 . i ,4 x )
101 FORMAT(4x,f6 .0 ,1 X ,f7 . 1 , 1X ,6 f6 .1 ,1 X ,f6.1 )
201 FORMAT( * * *  )
202 FOR/AT( »AVARIATE»,I2, '+VE OUTLIEIL» , f6 .2 )
203 F0PMl/i.T(*r/AJG:ATE»,l2,*-VE 0UTLIER=»,F6.2)
204 FORMATAI H O /**** DATA EDITING CŒ4PLETZD ***»)
C
C WRITE TITLE 
WRITE(5,93)
93 F0RMAT(1H0,7X/BAYNARDS CASTLE GROSS ERROR LOCATING PROGRAM' ) 
WRI^CE(5,99)
^9 FOimT(lHO)
c
2 WK[TE(5,201)
C
C • ■ INITIALISATION
D03 J= 2 ,9  
xi'n:N (j)=999.o 
XMAX(J)=0.0 
}3'ED(J)=0,0 
D IFLS(J)=0,0 
DIFM S(j)=0.0 
DIFLM(J)=0.0 
XIMRLS(J)=0.0
3 XI/ISRLS(J)=0.0
C
C READ DATA -  THREE ROWS AT A TIME -  LIST DATA
DGo 1=1,3
RZAD(4,100) ( X ( I ,J ) ,J = 1 ,9 )
IF (X (I ,1 ) .E Q .9999.0) GO TO 30 
6 WRIT3(5,101) ( X ( I ,J ) ,J = 1 ,9 )
C
C RANK GBSSmLATIGWS BY SIZE FROM SMALLEST TO LARGEST
C IN EACH OF THE NINE VARIATES
DOlO J= 2 ,9  
D09 1=1,3
IF (X (I , J  ) . GT. XMAX(J ) ) XMAX(J ) =X (I, J )
IF (x ( l,j) .L T .X I .E N (j) )  m N ( j ) = x ( l , j )
9 CONTINUE
10 CONTINUE
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PRCJGRAM TWO [ CONTINUED]
C
DOT 2 J= 2 ,9  
Don 1=1,3
IF(X(I,J).EQ.X1'IAX(J)) GO TO n  
IF(X (I,J).EQ .X 1'1IN (J)) GO TO 11 
X I/ID (J)=X (I,J)
11 CONTINUE
12 CONTINUE
C
Ç COMPUTE THE DIFFERENCES:
C A LAR3E5T lENUS SPIAILEST
C B LMUS5T MINUS MIDDLE
C C MIDDLE MllfJS SMALLEST
D020 J - 2 ,9
DIFL3(J)=XMAX(J)-X24IN(J)
DIFLM( J)=NÎI\X( J )  -]<MED( J  )
DIFIiS ( J  ) =XlvED( J  ) -XM[N( J  )
C
C COMPUTE THE RATIOS:
C B/A
C C/A
XLLv2LS(j)=DIFm(j) /D IF L S(j) 
m SRLS(j )=DIFMS(J ) /DIFLS( J )
C
C CHECK WHETHER THE RATIO B/A EXCEEDS 0 ,9 7
C IF  YES,THS LARGEST VALUE OF THE THREE imiBERS IN THAT VARIATE
C IS  i\N 'OUTLIER
IF (X Ii-I?L S(j).L T .0 .97) GO TO l6  
W RITE(5,20l)
WRITE(5 ,202 ) J/G IA X (J)
WRITE(5,201)
16 CONTINUE
C
C CHECK IfHETHER THE RATIO C/A EXCEEDS 0 .97
C IF  YES,THE SMALLEST V/LLE OF THE THREE NUMBERS IN THAT VARIATE
C IS  M  OUTLIER
IF ( XIdSRLS( J  ) ,LT. 0 .9 7  ) GO TO 20 
WRITE(5,201)
WRITE(5,203) J,XI/HN(J)
W RITE(5,20l)
C
20 CONTINUE
C
C SELECT THE NEXT THREE VALUES OBSERVED FOR EACH OF THE
C NINE VARIATES AND PROCEED A3 ABOVE
GO TO 2
C
C END OF DATA ENCOUNTERED
30 WRITE(5,204)
STOP
END
C
C
C
2 4 2
P r o g r a m  t h r e e
C PROGRAM ' THREE
C BAYNARDS CALTLE MAIN SORTING PROGRAM
C THIS PROGRAM PR0VIDS3 A SUMMARY OF THE QUALITATIVE IHFGII-MTION
C REIATING TO UuMPLETEHESS OF BONE SPECBÎENS,EVIDENCE OF BUTCHERY
C MD B:OHE ,\LTER.ATIOH(BURNIHG AhD GNAWING ETC.)
C PROGRAM .WRITTEN BY P.L.AR'HTAGE
C
DIMENSION J ( 5 ) , I E C ( l9 ) ,F m ( l9 ) ,I T 0 T ( l9 )
DirSNSION ICOM(25) , CFR(2 5 ) ,ICCT(25)
DIMENSION j;m D (2 5 ) ,^ F B (2 5 ) , j ™ ( 2 5 )
C
INTEGER P
DATA IB C /2 lm , 2HKK, 2HCT, 2KCD, 2HC0, 2HCK,
12HCN, 2HPP, 2HSE, 2HLL, 2HSS, 2HWN, 
22HCP,2IICS,2HCC,2HKP,2HKN,2HNX,2HCL/
DATA ICGM /1HA/HB,1HC/HD/HE/HF,
11 Kg, 1HH, 1 HI , 1HJ /  HK, 1HL, 1HM, 11N,
21 H O / HP, 1 HQ, 1 h r ,  1 HS , 1 HT, 1KU , 1HV,
31KW,1HZ,1HX/
DATA JADD/1KA, 1HR, Iffi-Q, 1HG, 1HT, 1HB,
11 He , 1 HD, 1HY, 1 HrI, 1 HO, 1 HS , 1HK, 1 HP,
21 IT//,  1 riU , 1 ffiC, 1HF, 1HH, 1 HI, 1KJ ,
31HL,1HE,1HV,1HZ/
DATA ISTAR/2H * /
C
C INITIALISATION 
M=0 
N=0 
P=0
LTQT---0 
KTUT=0 
J.T0T=0 
DO 2 1=1,19
2 IT G T (l)=0
DO 3 1= 1,25
IC 0T(I)=0
3 JTDD(l)=0
C
C ■ WRITE TITIL 
WRITE(5,93)
98 FORMAT/ BAYNARDS CASTLE BIOlvSTRIC AEIALYSIS,
1 SORTING PROGRAl'a-SfONS')
C
C READ REQUIRED DATA, ONE LINE AT A TIME,FROM TAPE AND PRINT
4 r e /id( 4, io o )l i , j , l i i  •
100 F0F4AT(1 Ox,14 ,1 X ,a1, 1 4 x ,a 3 ,3 ? x ,a 2 ,a 3 ,1x ,a 1 , Qx, 14)
IF  (L I.lX h+ 9 9 ) GO TO 7 
IF  (L II.N E .1 ) GO TO 4 
IF  ( L I .NE.47) GO TO 4 
WRITE(5,100) L I ,J ,L I I
2 4 3
PRQGRi'Ll TIiPGJE [CQNTII'ÎÜED]
C
LTûT=LTÜT+1
KTüï=KTaah-1
JTGîWTGT+1
IP(J(4).EQ .ISTA R ) M=M+1
i f (j ( i ).3 Q .is t a r ) K=N+1
IF (J(5).SQ .ISTA R ) P=P+1
c
c SUM OBSERVATIONS 
DO 5 1=1,25
i f ( j ( i ) . eq . icom( i ))  ICüT(I)=IC 0T (I)+1  
IF (J(5 ).E Q .JA D D (I)) JTDD(I)=JTDD(I)+1
5 CONTINUE
DO 6 1 = 1 /9
i f (j ( 4 ) . eq . ib c ( i ) )  IT0T(I)=ITQT(I)+1
6 CONTINUE
G
C READ NEXT LINS AND PROCEED AS ABOVE
GO TO 4
C
C END OF DATA ENCOUNTERED
7 LT0T=LT0T-M 
KTOT=KTOT-N 
JTOT=JTOT-P
C
C COMRjTE PERCENTAGE FREQUENCIES
DO 8 1 = 1 /9
8 FRQ(l)=FLaAT(lTOT(l))*(iOO.O/FLOAT(LTQT))
DO 9 1=1,25
CFR(I)=FL0AT(IC0T(I))* (1 0 0 .0/FL0AT(KT0T))
9 ADFR(I)=FL0AT(JTDD(I)) * ( 100.0/FL0AT(JTQT))
C
C TABULATE RESULTS
WRITE(5,200)
200 FORt'IAT/ BUTCHERY SUmiARY SHEET')
WRITE(5 ,201) LTOT
201 F0Rî1AT(8H-0TGTAL=,I4)
. WRITE(5,202)
202 FORMATC TYPE N FREQUENCY»)
DO 10 1=1,19
10 W R IT E(5 ,203)IB C (I),IT 0T (I),FR Q (I)
203 F 0R I'IA T (4x ,a2 ,4x ,l3 ,3x ,f6 .2 )
WRITE(5,204)
204 FOmiAT('  COMPLETENESS ADDITIONAL DATA')
WRITE(5,205) KTOT,JTOT
205 F0R'1AT( ' T0TAL=',I4,* T0T/iL = ', i 4)
WRITU:( 5 ,206)
206 FO.RMAT( * TYPE N FREQUENCY TYPE N FREQUENCY* )
DO 11 1=1,25
11 WRITE( 5,207 ) ICOM(I  ) ,  ICOT( I  ) ,  CFR(I ) , J/iDD( I  ) , JTDD( I  ) , ADFR( I  )
207 FORL'iT( 5x, a 1 ,'4x, 1 3 ,3x, f 6 . 2 , 10x, a l , 4x,1 3 ,3x, f 6.2)
STOP
END
C
C
C
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P r o g r a m  fo u r  
C PRJGRVl FOUR
C BAYNARDS CASTLE SÜI21ARY PR0GRAI4 FOR NUMERIC/IL DATA 
C THIS PROGLAM COMPUTES THE MEAN, RANGE A2JD STANDARD DE'/IATION
C FOR EACH VARIATE
C PRGGR'LI WRITTEN BY P.L.AR.ETAGE
DIMENSION X(9),SX(9),SD(9),}G4AX(9),XM]:N(9),M(9),N(9)
C
C INI'TIALISATION
D01 1=1,9  
E% ^I)=0.0 
S D (I)= 0 .0  
XI'JAX(I)=:0.0 
Xt/EN(I)=999.0
1 M (I)=0 
E=0.0
C
C READ REQUIRED DATA,0N3 LINE AT A TIIE,AND PRINT
4 READ(4,100)X
100 FORt^ iAT( 10x , f 4 . 0, 19%,6f 6 . 1, 11x , f 6 . 1, f 4 .o)
IF (X (2 ).E Q .+ 99 .9 ) GO TO 5 
IF (X (9 ).N E .1 .0 ) GO TO 4 
IF (X (1 ).N S .4 7 .o) GO TO 4 
WRITE(5,100)X
C
s=s+uo 
c
C SEARCH FOR HIGHEST AND LOWEST VALUES
D02 1=2,8
IF (X (I ) .E Q .-9 9 .9 )G 0 T 0  3 
IF(X(I).GT.XM AX(I)) X1.1AX(I)=X(I)
IF (X (I ) . LT.XîvHWCl ) ) XT.EN(I )= X (I)
C
C CDMHJTE MEAN AîTD STANDARD ERROR
S D (I)= S D (I)+ (X (I)-S X (I))* (X (I) .S X (I))* (1 .0 -1 .0 /(E -F L 0 A T (M (I))))  
S X (I)=sx(1)+(x(I ) -S X (I) ) / (E-FLOAT(M(I) ))
GO TO 2 
3 M(I)=M(I)+1
2 CONTIiruE
C
GO TO 4
C
C END OF DATA ENCOUNTERED 
C COMKjTE STâI'ÎDARD DEVIATION
5 DO 6 1=2,8
6 S D (I)=SQRT(SD(I ) / ( 5 - 1 . Q-FLOAT(M(I) ) ) )
C
C T^UUIi'lTE RESULTS 
WRIT3(5,101)
101 F0RLAT(14x,»N MAX MIN MEAN S.D . M» )
DQ7 1=2,8
N(I)=INT(E)-.M (I)
W R IT E (5 ,102)J,N (l),X M A X (l),X im T (l),S X (l),8D (l),M (l)
102 FORMAT( '  VARIATE* , I 3 , l 4 , 4 e7 . 2 , i 4)
7 CONTINUE 
STOP
END
C
C
c
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p r o g r a m  f ive  
C PROGRAM FIVE
C MYNARDS CASTLE 5UI3IARY PROGR/iM '
C FOR CŒUPLLTE CATTLE METAPODIAL BONES
C THIS PROGR/LI CŒ/IBJTES THE RANGE AITD STAimARD
G DEVIATION FOR EACH VARIATE
C PRINTING OUT THESE VALUES IN THE FORM OF A TABLE
C THE WITHERS HEIGHT IS  ALSO CALCULATED USING
C THE hlETHODS OF FOCK AND BOESSNECK
C
DIHSNSION X (lo),SX (lO ),SD (lo).,X M A :{(lo),X im T (lo),M (lo),N (lO )
C INITIALISATION
DO 1 1 = 1 /0  
S X (I)= 0 .0  
S D (I)= 0 .0  
XP1AX(I)=0.0 
XT^]IN(I)=999.0 
1 M (I)=0
E=0.0 
F0CK=0.0 
BOES=0.0 
SFK=0.0 
SBS=Q.Q 
XIND=0.0 
YIND=0.0
C
C WRITS MAIN TITLE AND THEN SUB-TITLES
WRITE(5,66)
6 6  F0Ri4AT( 1 HQ, * ^
WRITE(5,97)
97 FOPkLAT/ BAYNARDS CASTLE 8UHË4ARY PROGRAM »)
. WRITE(5,98)
93 F0RMAT(1H0/ RA'W DATA ^iATRIX,
1 WITHERS HEIGHT SEX INDEX*)
WRITE(5,99)
99 FOFM\T( » CATTLE MSTACARPALS,
1 FOCK BQSSS. PW/L MS/L*)
C
C READ REQUIRED DATA,ONE LINE AT A TII^,AND PRINT
4 READ(4,190)X 
190 FORFAT(10 x , f 4 . 0 , 9 x , n . 1 , 3 x , 6 f6 / , n  X ,f 6 . 1, f 4 . o)
IF (x (5 ) .^ Q .+ 9 9 .9 )  GO TO 5 ..
IF (X (1 0 ).N E .7 .0 ) GO TO 4
c
C COMPUTE WITHER*S HEIGHT FOR EACH SPECIMEN AND PRINT RESULT
F0CK=X(3)*6.12 
E 0E 6= X (3)^ .40  
XIN D =(X (4)/X (3))*100.0 
YIN D =(X (8)/X (3))*100.0 
WRITE ( 5 /  00 ) X, FOCK, BOSS , XIND, YIND 
100 FORMAT( 3 x , f 4 .0 ,2 x ,f 7 .1 ,  2 x ,7 f6 .1 ,2 x , f 4 . 0 , 5x, 
1 I 7 .2 ,2 x , f 7 .2 ,2 > : , f 5 .1 ,2 x , f 5 / )
C
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PROGL'J'i FIVE [CüNTIïUSD]
2=E+1.0  
D32 1=2,9
IF (X (l) .E Q .-9 9 .9 )  GO TO 3
C
C SEARCH FOR HIGHEST /HD LOWEST VALUES
IF(X (l).G T.X M /iX (l)) XI.1AX(I)=X(I)
IF (x(l).L T .X l!'n :N (l)) )M IN (I)=X (I)
C
C COMPUTE I-miAN MD STAimARD ERROR
G D (I)= S D (I)+ (X (I)_ S X (I))* (X (I)-S X (I))* (1 .0 -1 .0 A 2 -F L 0 A T (M (I)))) 
S X (I)= S X (I)+ (X (l) - S x ( l ) ) /(E-FL0AT(M(I))  )
GO TO 2 
3 M(I)=M(I)+1 
2 CONTINUE
C
SFK=SFK+FOCK
6BS=SES+B028
C
C READ NEXT LINE DOWN AND PROCEED AS ABOVE
GO TO 4
C
C END OF DATA ENCOUNTERED
C COMPUTE ST/LÎDARD DEVIATION
5 DO 6 1=2,9
6 8D (l)= S Q R T (S D (l)/(2 -1 .0 -F L 0A T (N (l))))
C
C TABULATE RESULTS
WRITE(5,101)
101 FORI4AT(i4X,*N MAX MIN MEAN S.D. M*)
. D07 1=2,9
N (I)=IN T(E)-M (I)
W .R I'TE(5,l02)l,N (l),X M /JC (l),X IvH N (l),SX (l),SD (l),M (l)
102 FORM/iT( *W A R IA T E *,I3 ,I4 ,4F7.2 ,I4)
7 CONTINUE
C
C COMHJTE AVERAGE HEIGHT AT THE WITHERS AND PRINT RESULT
6FK=SFK/FL0AT(N(3))
SBS=5BS/FL0AT(N(3))
WRITE ( 5 / 0 3 )  SFK,SB8
103 F0PILAT( 1H0, *M2AiN VALUES FOR..WITHERS HEIGHTS= * ,5 x , F7.2 ,1  OX,F7.2 )  
STOP
END
C
C
C
:4 7
A P P E N D I X  B : S t a t i s t i c a l  f o r m u l a e
(l) C h i - s q u a r e .
(ll) C a l c u l a t i o n  o f  m a j o r  a n d  m i n o r  a x e s  of the  95% p e r c e n t i l e  
e l l i p s e .
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( l )  CHI -  30U.ÜG T33T
(O  -  3 ) ‘
XForm ula f o r  c h i - s q u a r e : -  g
^  E
where 3 C  = Value o f  c h i-s q u a re
0 = Observed number
E = Expected number
In  t h i s  t h e s i s ,  c h i-s q u a re  i s  u sed  to  t e s t  th e  N u ll h y p o th e s is  t h a t
a  d e p o s it  c o n ta in s  eq u a l numbers o f  a d u l t  and ju v e n ile  c a t t l e  ( s e c t io n  3 .2 ,
Table 6 ,p ,5 S )  and r a b b i t s  ( s e c t io n  3 .2 ,  Table 2 3 ,p . 1 1 3 ).
L e t a  , b s ta n d  f o r  th e  two v a lu e s  ( i . e .  observed  number o f a d u l t
and ju v e n i le  an im als  r e s p e c t iv e ly )  and E (ex p ec ted  number) = ^ ^  ^
2
S u b s t i tu t in g  in  fo rm ula  ( l )  we g e t : - .
-f-. (‘ - ^ y  ;  G±±y'
a  + b a  + b
2 2
which red u ces  t o : -  .(a ...T (2 )a  + b
As we a re  d e a l in g .w i th  whole numbers o f a n im a ls , a c o r r e c t io n  f o r  
c o n t in u i ty  h as to  be made ( Shaw,1976, pers.com m .)
on 1 degree  o f freedom
2 4 9
( i l )  CALOüIAIIQII OF KilJOR A?fD MIIIOR AX33 OF 95^ PERCENTILE BLLÎ?3?I
Tha 95/^ p e r c e n t i l e  e l l i p s e  i s  u sed  in  t h i s  th e s i s  on s c a t t e r  
d iagram s o f c a t t l e  m e taca rp a l hones to  d e l in e a te  th e  95^ co n fid en ce  l im i t s  
o f d i s c r e t e  groups o f an im als ( s e c t io n  5 .2 ,  F ig .7 ,p . 44 & F i g . 1 1 ,p . 5 4 ) .
S tag es  in  c a l c u l a t i o n : -  
S tage  1
As th e  X and Y v a lu e s  p lo t te d  on th e  s c a t t e r  d iagram  a re  p o s i t iv e ly  
c o r r e l a t e d ,  new a x e s , X* and Y*, have to  he drawn (se e  F ig u re  A)»
Y
X*
X
S tag e  2
Taking th e  l a r g e s t  group (group 1 , F ig u re  a ) th e  new c o -o rd in a te s  o f  a l l  
th e  p o in ts  in  th e  c l u s t e r  a re  found hy m easuring  th e  d is ta n c e  to  th e  
X* and Y* a x e s .
S_tar<e__l
C a lc u la te  th e  mean and s ta n d a rd  d e v ia t io n  o f  a l l  th e  X* c o -o rd in a te s ,  
l ik e w ise  f o r  a l l  th e  Y* c o - o r d in a te s .
F o te : Both th e  X* and Y* c o -o rd in a te s  a re  assumed to  he no rm ally  
d i s t r i b u t e d  w ith  t h e i r  means e s tim a te d  hy X* and Y' r e s p e c t iv e ly ,  and 
s ta n d a rd  d e v ia t io n s  hy SX’ and SY’ . The whole c o n f ig u ra t io n  i s  r e f e r r e d  
to  a s  a  'b i v a r i a t e  norm al d i s t r i b u t io n * .
2 5 0
Sta%9 4
The m ajor and m inor axes o f th e  95f^ p e r c e n t i l e  e l l i p s e  f o r  group 1 
a re  c a lc u la te d  fro m :-
M ( i“ d is ta n c e  a lo n g  m ajor a x is )  = SX* 
m (% d is ta n c e  a lo n g  m inor a x is )  = SY*
s ta g e  5
The e l l i p s e  can th e n  he dravra on th e  s c a t t e r  d iagram , a s  i n  F ig u re  B* 
Y
X*
X» ,Y*
' i y  group 1
■ V ^ group 2
In  t h i s  exam ple, th e  t lire e  p o in ts  com pris ing  group 2 a re  seen  to  l i e  
w e ll o u ts id e  th e  e l l i p s e  round group 1 and th e  e x is te n c e  o f  two d i s t i n c t  
c lu s t e r s  i s  th e r e f o r e  confirm ed .
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